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Abstract 
 
 Using a unique dataset, this dissertation analyzes the relationship between observable 
teacher characteristics and teacher effectiveness. Effectiveness is measured as a teacher’s ability 
to improve student achievement on a standardized test. This analysis focuses on teachers of math 
and science at the elementary and middle school levels, as well as teachers of algebra, geometry, 
and 11
th
 grade English language arts. The sample is drawn from Arkansas, a state that has a 
much more rural population than other states and cities where this type of analysis has been 
conducted in the past. For the analysis I am unable to link teachers directly to students, but I can 
match teachers and students to a course within a school. Thus, I generate a value added score at 
the school-course level and attribute that score to each teacher in that school, who teaches that 
course. I then regress observable teacher characteristics on the school-course value-added 
measure. In this way, I analyze the relationship between of a host of characteristics and student 
achievement. The observed characteristics include: certification route, licensure exam scores, 
experience, graduate degrees, and in some cases college degrees. I conclude with policy 
recommendations.   
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Chapter 1 - Introduction
 Since the beginning of organized schooling, parents have sought to get their children into 
a good teacher’s classroom. Before studies were conducted and regression analyses were run, 
parents knew intuitively that some teachers were better than others. Over the past few decades, 
scholarly research has begun to verify what parents have known all along; that teacher quality 
matters. President Obama reiterated these findings in a 2009 town hall meeting when he 
remarked that the “single most important factor in the classroom is the quality of the person 
standing at the front of the classroom.” 
 For obvious reasons, improving teacher quality is a worthwhile pursuit; one that 
policymakers and academics have pursued for decades. Though there are many ways to do this, 
most proposed ideas for improving the quality of teachers fall into one of two camps: quality 
control through entrance or through deselection.  The first camp seeks to limit entry into the 
profession through some form of licensing, often requiring teachers to pass a test of skills or to 
complete specified coursework. The idea here is that by training and equipping teachers on the 
front end, only the most qualified and effective individuals will enter the classroom. The most 
prominent member of this camp is Linda Darling-Hammond (1997), who wrote “[T]eachers who 
are fully prepared and certified in both their discipline and in education are more highly rated 
and are more successful with students than are teachers without preparation, and those with 
greater training in learning, child development, teaching methods, and curriculum are found to be 
more effective than those with less” (p. 10). Notable proponents in this camp are Dianne Ravitch 
(2010) and Marilyn Cochran-Smith (2010) among others.  
The second camp suggests that entrance to the profession should be less restrictive, with 
all types of individuals entering the classroom. By allowing easy entrance into the profession, the 
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applicant pool for teaching positions is expanded. That means administrators can choose from a 
larger pool, possibly leading to the selection of higher quality teachers. This camp also believes 
that low-performing teachers should be weeded-out, or deselected from their teaching post. The 
most notable scholar in this camp is Eric Hanushek (2010), who has documented that replacing 
low-performing teachers with teachers of average quality can have a large impact on student 
achievement. Dale Ballou and Mike Podgursky  (2000) and Kate Walsh (2001) are other leading 
scholars in this camp. In the United States, policymakers have tended to favor the former 
position over the later.  
 One way to assess these competing hypotheses is to examine a fundamental assumption 
of the certification argument.  The claim that certification enhances quality is hinged on the 
belief that the quality “screens” actually reflect quality.. That is, the tests and training required to 
obtain entrance into the teaching profession must be accurate indicators of effectiveness if they 
are to improve the quality of the workforce. Thus, the purpose of this study is to assess whether 
the licensure screens used for the certification of teachers in Arkansas are predictors of teacher 
quality in regard to effectiveness at improving student achievement scores. Additionally, I will 
examine other observable teacher characteristics and their impact on student achievement. The 
primary focus of this study, however, will be to examine the differences in terms of performance 
between traditionally and alternatively certified teachers.  
Although there have been a number of studies on the impact of licensure route and other 
observable teacher characteristics on student achievement, these studies have been conducted in 
few states and the results are not yet conclusive, especially in regards to certification. 
Furthermore, most rigorous studies have been conducted in locations that do not reflect the 
makeup of the teacher workforce in other states, especially Arkansas. That is, Arkansas is much 
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more of a rural state than New York, Chicago, Houston, or even North Carolina; all locations of 
previous studies. 
I expand on the body of knowledge by providing analyses in an environment that is much 
different than New York City or North Carolina. Very few prospective Arkansas teachers 
attended a highly competitive university. No Arkansas college or university is listed in the 
highest competitive rating category by Barron's Guide to the Most Competitive Colleges. 
Arkansas' flagship, land grant institution, the University of Arkansas, is listed as number 134 on 
U.S. News and World Report's National University Rankings (2013). This ranking takes into 
account the overall quality of the university, not necessarily the college of education. No other 
Arkansas institution of higher learning is listed on the national university rankings. Arkansas also 
has a smaller percentage of the adult population with college degrees, 18.9 percent compared to 
31.8 and 25.8 percent in New York and North Carolina, respectively (US Census). Thus, 
Arkansas has a smaller pool of individuals to which alternative teacher certification is even 
viable. In short, the findings from Arkansas may generalize to parts of the United States, 
particularly rural states, in a way that New York and North Carolina cannot.  
First, it is important to understand the rationale for licensing and a bit about the historical 
development of teacher certification in the United States. Therefore, in this section I will provide 
a brief introduction to the theory of certification in general and the historical development of 
teacher certification practices in the United States. Next, I will describe the pathways to licensure 
in Arkansas. I close this chapter by outlining the research questions I will explore in this 
dissertation.  
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Certification and Occupational Licensing 
 Throughout history, governments have sought to regulate some occupations by enacting 
laws that limit entry into the profession. For example, the medical profession has been regulated 
in some way since at least the 13th century (Daly 1998). A common method of regulating a 
profession is to require occupational licensing of individuals that wish to carry out the trade. 
Kleiner (2000) defines occupational licensing "as a process where entry into an occupation 
requires the permission of the government, and the state requires some demonstration of a 
minimum degree of competency" (p. 191). This type of occupational licensing has existed in 
America since colonial times, but the prevalence of licensing exploded in the later part of the 
1800's (Rottenberg 1962). Today, roughly 29% of the entire United States' workforce is 
comprised of workers required to have a license (Kleiner & Krueger 2010).  
 A distinction is typically made between occupational licensing and certification. Kleiner 
(2000) suggests, both licensing and certification require demonstration of basic skills, but 
consumers can choose whether to hire a certified person or not, whereas it is illegal for someone 
without an appropriate license to perform the regulated job. In education the two terms are often 
used synonymously, as they are in this dissertation; but based on the descriptions above, teacher 
certification falls more in line with traditional occupational licensing. In 2010, roughly 90 
percent of all students were in traditional public schools (National Center for Education Statistics 
2010a and 2010b). Most public schools will not hire a teacher unless the teacher has a valid 
teaching license or certificate. Many students in the United States do not have educational 
options outside of public schools; that means they are unable to choose between a certified and 
uncertified teacher. In essence, individuals are required, in most circumstances, to send their 
child to a school with an appropriately licensed teacher.  
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In 2001, The Abell Foundation noted that every state had regulated the teaching 
profession with certification or licensure requirements (Walsh 2001). This was prior to the 
passage of No Child Left Behind (NCLB), which required schools to hire highly qualified 
teachers. Understandably, many states interpreted the highly qualified provision as synonymous 
with certified. Thus, traditional public schools seek certified applicants for vacant positions and 
are typically not permitted to hire uncertified teachers unless there are no qualified candidates 
with certification or a waiver is granted.  
Although there are alternative ways of entering the classroom that do not follow the 
traditional path, nearly every route to teaching requires the applicant to obtain a license at some 
point. Even alternative pathways to the classroom require the prospective teacher to obtain some 
form of licensure before he or she is allowed to be a teacher of record in a classroom. Thus, even 
when districts hire alternatively certified teachers they are still hiring individuals with a state 
issued certification. It is only in the direst of circumstances when a school district will hire an 
individual without the appropriate credentials and even then, the teacher typically must begin 
working towards certification. For all of the aforementioned reasons, teacher certification falls 
more under the definition of occupational licensing.  
The rationale for licensing is often based on consumer protection. Policymakers want to 
keep charlatans out of the profession and ensure a minimum quality of goods or services for 
consumers (in this instance, students and families). In theory, ensuring minimal quality helps 
consumers by protecting them from potential hazards and by improving the average quality of 
goods or services received. This can only happen, however, when the screens for licensure are 
appropriate measures of effectiveness. An appropriate screen would allow into the profession 
only those individuals who have the skills and expertise to do the job well. An ineffective screen 
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would open the certification up to both type one and type two errors. That is, it would falsely 
keep some highly-effective individuals out of the classroom, while simultaneously letting some 
individuals into the profession who have no business teaching.  
Although consumer protection and improving quality are often cited as the primary 
reasons for licensing, it must be noted that the practitioners of the regulated trade also benefit 
from increased regulation. It is a simple, widely accepted theory in economics that when the 
supply of a good or service is limited, the prices rise. Limiting entry to the profession is exactly 
what licensing does; and as Friedman and Kuznets (1945) demonstrate, increased licensing 
allows regulated professionals to charge higher fees for their services. An increase in wages 
occurs because the supply of workers in the regulated field is decreased. Limiting the supply of 
providers decreases the supply of available labor, thus increasing the price, or wage paid, for the 
professional already practicing the profession (Kleiner 2000; Kleiner & Krueger 2010; 
Rottenberg 1962, 1980).  
 Adam Smith identified this phenomenon of increasing prices through regulation centuries 
ago. At that time, it was common in many townships to require tradesmen to undertake a lengthy 
apprenticeship before practicing a profession independently. The lengthy apprenticeship 
discouraged some from entering these professions. What's more, many of these professions 
limited the number of apprentices a master could have. As Smith (1863) states, "the intention of 
both regulations is to restrain the competition to a much smaller number than might otherwise be 
disposed to enter the trade" (p. 54). These rules were ultimately codified into laws in many 
places, with the practitioners of the trade actively lobbying for passage of the very regulations 
that benefit their business.  
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   Though formal apprenticeships are no longer the norm, occupational licensing still 
limits access to a profession in a number of ways. Three of the most common measures used to 
restrict entrance to a profession are: 
 Entrance exams 
 Education credentials 
 Residency requirements 
Entrance exams are possibly the most common requirement for many occupational licenses, in 
the legal field, prospective lawyers are required to take the Bar exam; in teaching most states 
require a test of basic knowledge and content examinations. Examinations are useful in limiting 
entry to the profession, because the passage marks do not have to be static. When the number of 
individuals in a field grows too high or drops too low, the score required to pass can be adjusted 
to increase or decrease the number of entrants to the profession (Kleiner 2000).  
Requiring individuals to obtain specific education credentials is another oft used 
requirement for occupational licenses. Again, the end result is that these requirements restrict 
entry to a profession (Kleiner 2000). All teachers in every state are required to have a bachelor’s 
degree; while other professions often require a degree in the field in which the individual will be 
working. As part of the educational experience, individuals are sometimes required to complete 
some form of residency. The most widely known residency requirements are in the field of 
medicine, but many occupations require some form of residency. For example, though it may not 
be thought of as such, student teaching is a form of residency. Before a teacher can graduate 
from many education programs and before he or she may obtain a standard teaching license he or 
she must complete a required student teaching experience, typically 12 weeks in duration.  
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Each of these -- examinations, education credentials, and residency requirements -- act as 
a barrier to entry of a profession. A simple definition of a barrier to entry is any obstacle that 
does not allow an individual to enter that market freely. For obvious reasons, these three 
requirements are barriers to entry. More than that, these barriers also increase the costs of 
entering a profession (Rottenberg 1962). It costs the individual money when he or she must pay 
the cost of tuition and exam fees in order to meet licensing requirements. These requirements 
also require individuals to sacrifice income that could be earned while fulfilling the 
requirements. That is, in the four years it takes an individual to earn a degree, they could be 
working; the same could be said for the time they spend studying or preparing for the licensing 
exams.  
 Given the impact on potential wages, practitioners have significant motivation to 
minimize competition in their field by limiting the number of individuals entering their 
profession. Indeed, evidence suggests occupational licensing increases wages approximately 
15%, roughly the same impact as unionization (Kleiner & Krueger 2010). Thus, as Rottenberg 
(1962) suggests, calls for licensing "are almost invariably made by practitioners of those trades, 
not by consumers of their services; and standards are established and examinations conducted by 
boards of examiners composed of practitioners" (p.4). For these reasons Gellhorn (1976) 
believes, "That restricting access is the real purpose, and not merely a side effect, of many if not 
most successful campaigns to institute licensing schemes can scarcely be doubted" (p. 11).  
Brief History of Teacher Licensing 
 Each day millions of parents entrust their children to the care of teachers in public 
schools. Parents want to know that the individual standing in front of the classroom is competent 
and capable. To the general public the rationale for teacher licensing seems almost self-evident. 
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Individuals that desire to teach should have some requisite knowledge and ability to actually 
educate children. As Goldhaber (2011) writes, "those who wish to become public school teachers 
ought to have a basic skill set related to teaching" (p. 316). To fully understand the teacher 
certification laws of today, it helps to have some context about how these policies have 
developed throughout history.  
The concern for quality teachers is nothing new. Indeed, throughout history people have 
been concerned about the education of their children. The earliest record of teacher credentialing 
dates to the Roman Empire (Angus 2001). The Romans, like nearly every culture since, believed 
that teacher quality mattered. Colonial Americans were just as interested in teacher quality, 
although typically for religious reasons. After all, much of a child's education at the time was 
religious in nature. Take, for example, The Old Deluder Satan Law, enacted by Massachusetts in 
1647. The law stated the "chief project of that old deluder, Satan, [is] to keep men from the 
knowledge of the Scriptures" (O’Donnell 2010, p. 676). Therefore, it was a necessity to teach 
children how to read so they could read the Holy Scriptures. Accordingly, the law required every 
town comprised of more than fifty households appoint a teacher to instruct children to read and 
write.  
The most important trait of a potential teacher in this era was that of character. For this 
reason, "In colonial America, it was common for communities to require that anyone proposing 
to teach be approved by one or more of the local ministers" (Angus 2001, p. 13). Upon the 
minister's approval, the townspeople often credentialed teachers. This was a local endeavor for 
several reasons. First and foremost, the authority to educate children came from local 
governments. Most colonies had yet to establish or fund public schools. Thus, each community 
could decide for itself to have a school and what the education of that school would entail.  
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In those days, students typically did not attend school for more than the elementary 
grades. Thus, possessing a degree beyond high school was typically not thought to be necessary. 
Moreover, teacher training in the early days of America was not as highly specialized as it is 
today. Though some training programs existed as early as the 1780s, training typically occurred 
in teacher academies and seminaries. These training programs were privately run, and often 
privately funded. However, in some instances these institutions were publicly funded; like they 
were in New York during the 1820s and 30s (Angus 2001). In rural areas where access to higher 
education was limited, the training of teachers often took place in public high schools (Angus 
2001).  
Common Schools and Common Regulations 
Throughout the 1800’s, state governments increasingly assumed licensing authority. As 
early as 1825, important political figures began calling for an improved teacher labor force to 
meet the needs created by a democratic representative government (Harper 1839). These calls 
would eventually lead Massachusetts to establish a state board of education in 1837. Horace 
Mann was appointed as the first secretary of the board, a role he assumed for the next eleven 
years (Reese 2011). Discouraged by the state of free public education in the United States, Mann 
and other education reformers "called for longer school terms, better daily attendance, school 
consolidation, the professional training of teachers, and a host of other improvements" (Reese 
2011, p. 12). These other improvements included a statewide system of free public schools 
supported by tax dollars. These free public schools became known as “Common Schools.”  
The Common School movement changed public education in the United States and 
hastened the transition of licensing authority from local jurisdiction to the state (Angus 2001). In 
many instances, education went from being a local prerogative to a state mandate. This resulted 
11 
 
in the number of students enrolled in public free schools increasing dramatically. Also increasing 
was the number of individuals completing high school. With the increase in students, more 
individuals were needed to fill the role of teacher in the burgeoning systems of public schools. 
As a result, teacher training programs sprouted throughout much of the Northeast and Midwest.  
“On July 3, 1839, the first state-supported school for the exclusive purpose of preparing 
teachers was opened at Lexington, Massachusetts” (Harper 1939, p. 9). This was the first Normal 
School (Angus 2001). As the demand for teachers trained to deliver the common education 
offered in common schools grew, teachers were increasingly trained in normal schools. The first 
western normal school was opened in Michigan in 1853 and Illinois quickly followed suit 
(Harper 1939). In fact, the normal school in Illinois marked a historical change in the history of 
teacher preparation. Having no state college, the normal school was dubbed The Illinois State 
Normal University, a college for teachers. Not to be outdone, Pennsylvania enacted a law in 
1857 that created normal schools in twelve separate districts throughout the state (Harper 1939). 
"Between 1860 and 1900, the idea of training teachers in specialized, tax-supported institutions 
spread fairly rapidly throughout New England and into the Midwest. By the close of the 
nineteenth century, there were 127 state-supported normal schools and a slightly larger number 
of private normal schools" (Angus 2001, p. 5-6). Many of these normal schools developed into 
teacher’s colleges and subsequently into many of the colleges and universities of today. 
Existing colleges and universities also jumped into the teacher training business. The 
University of Iowa was the first to establish a department of education within the university in 
1855 (Angus 2001) and the first permanent chair of pedagogy in 1873 (Harper 1939). Prior to 
this, professors of education at some universities acted as one man departments of education. The 
education department at the University of Iowa would go on to be the largest department in the 
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university’s system, enrolling half of all students from 1858 to 1864 (Angus 2001). By 1890, 
roughly one fourth of all colleges and universities prepared teachers (Angus 2001).  
With the growth of teacher preparation programs and the increased demand for teachers 
came calls for ensuring a minimum level of teacher quality. At first, locals decided the content of 
teacher examinations. As centralization of education increased throughout the 1800’s, so did the 
content of teacher examinations. Tests that had once been primarily oral examinations 
transitioned to written exams (Angus 2001). The subject matter also changed from character 
driven to content driven questions.  
In 1834, localities in Pennsylvania began requiring teachers to pass a test of basic skills 
before they could be credentialed as a teacher (Ravitch 2003). In 1841, New York began 
requiring teachers to be tested on a variety of basic skills, namely: reading, writing, arithmetic, 
geography, and history (Angus 2001). Not long after, in 1843, New York was the first state to 
institute statewide certification for teachers (Angus 2001). Roughly ten years later, Indiana and 
Pennsylvania followed suit. These exams were meant to ensure quality.  
Initially, professional educators sought to limit the use of testing to license teachers, 
because it was seen as a way to provide a back door into the classroom. Instead, professional 
educators preferred formalized teacher education training programs as a prerequisite for 
licensure. The notion that specialized knowledge is needed to teach spilled over into the teacher 
testing business. Pennsylvania, an early adopter of teacher licensure exams, became the first state 
to include "professional knowledge," a practice that continues today in most states (Angus 2001).  
The history of education in the United States is one of increasing government regulation 
and the "professionalization" of teaching. Throughout the 19
th
 century, much of the education 
reform agenda was fueled by the Common School movement. This was, in part, an effort to 
13 
 
provide a system of free public education to the masses of immigrants flooding the country. 
Education began as a local endeavor, but quickly became a bureaucratically controlled industry, 
with the influence of education professionals. Teaching became a specialized skill, acquired 
through formal training. Teachers were increasingly trained in specialized teacher prep 
programs, beginning with Normal Schools, teacher’s colleges, and then departments of education 
in universities. By 1953, the number of states requiring a four year degree for elementary school 
teachers was 25, while 45 states required four or more years of college for high school teachers 
(Angus 2001).  
Throughout much of the 1900s the pathway to the classroom became increasingly narrow 
and by the early 1980’s prospective teachers in the U.S. were typically required to graduate with 
degrees in education if they wanted to teach in a K-12 public school. In 1983, teacher licensure 
began a new course, with the advent of alternative certification. New Jersey led the nation by 
establishing the first alternative certification program in 1983 (Walsh & Jacobs 2007). A variety 
of factors, including concerns about teacher quality and teacher shortages, led to the creation of 
alternative certification routes, but the creation of alternative pathways to the classroom was met 
with strong resistance by universities and teachers’ unions. Despite opposition from the 
education establishment, COMMA many states began implementing alternative pathways as a 
means to reduce teacher shortages.  
Today, nearly every state has an alternative route to teacher licensure; however, many of 
these paths are not dissimilar to traditional pathways. Walsh and Jacobs (2007) note most 
alternative programs are operated by colleges of education. The programs often have the same 
requirements of student teaching, specified coursework, and pedagogical knowledge found in 
traditional licensure programs. 
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Teacher Certification in Arkansas 
 Although there are many commonalities among certification programs across states, 
each state has a somewhat unique system of teacher licensure. Since this study examines the 
impact of teacher certification on student achievement in Arkansas, it is important to note the 
specifics of Arkansas’ pathways to teaching. In Arkansas, there are a number of different 
pathways to the classroom. Though the distinctions can be a bit blurry at times, for the purposes 
of this study, each of these pathways will be sorted into traditional and alternative categories. 
The distinctive difference between traditional and alternative pathways in Arkansas is student 
teaching. 
The Traditional Route 
 The key element to being traditionally certified in Arkansas is completing a student 
teaching experience. In the most common traditional approach, teachers earn a bachelor’s degree 
in an approved education program. This could be a bachelor’s in education from a college of 
education or it could be from a degree in a content area, working in conjunction with the college 
of education. Individuals wishing to enter into one of these degree programs are required to pass 
a test of basic skills, the Praxis I, typically in their sophomore year. This test covers mathematics, 
reading, and writing. Upon passing the Praxis I and finishing required coursework, the 
prospective teacher must student teach for a minimum of 12 weeks or 360 clock hours (Kimbrell 
2010).  
In addition to completing all degree requirements and student teaching, prospective 
teachers must also pass Praxis II examinations. These examinations differ by content area and 
grade level, but typically consist of a professional knowledge and a content knowledge exam. 
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 Though the bachelor’s route is the most common traditional pathway, it is not the only 
traditional pathway. Some colleges and universities offer a master’s degree with a student 
teaching component. Students at the University of Arkansas at Fayetteville, for instance, can earn 
a bachelor’s degree in elementary education or for secondary teachers in a content area. Once 
completing their bachelor’s degree, they enroll in a master of arts in teaching program (MAT). 
The MAT program allows them to complete a master’s degree and spend a considerable amount 
of time student teaching. Since teachers in this route take courses in a college of education and 
complete a student teaching experience, I include MAT students as traditionally trained teachers. 
 Other teachers I consider to have a traditional licensure include individuals who have a 
certification in another state and obtain licensure in Arkansas via reciprocity. It very well could 
be the case that some of these individuals obtained an alternative license in their previous state, 
but unfortunately my data do not allow me to obtain that information. Therefore, since these 
individuals have some experience before entering an Arkansas school, I consider them 
traditionally certified. 
Alternative Certification 
Arkansas first began implementing an alternative pathway to the classroom in 1988 
(Feistritzer & Chester 2000). Today, the alternative certification route consists of individuals 
who enter the profession via the Non-Traditional Licensure Program (NTLP) or Teach for 
America (TFA). The NTLP is a way for individuals with a bachelor’s degree outside of the field 
of education to enter the field. To do so, they must have a grade point average of at least 2.5 or 
2.75 in their last 60 hours. Additionally, they must pass the Praxis I test of basic skills and for 
some licenses they must complete some minimal coursework. In addition to these requirements, 
individuals must be employed by a school district by September first to be admitted to the NTLP. 
16 
 
This is an important distinction, because one cannot earn an alternative license without being 
employed. Once in the NTLP, the pre-service teacher is awarded a one year provisional license, 
which can be renewed up to three years. Within this time, the prospective teacher must complete 
summer instructional modules, be mentored for two hours every two weeks, develop a 
professional portfolio, and pass the Praxis II licensure exams. Upon completion of all of the 
requirements, the teacher can earn a standard teaching license. 
An additional pathway to certification is provided for members of Teach for America. 
Teach for America (TFA) is a national organization, which recruits high-performing individuals 
to work in hard to staff schools. Most TFA teachers in Arkansas are in the Mississippi Delta 
region of the state. Once accepted, TFA conducts a six week training session for their members 
and then places them in the classroom. However, to be awarded a two year provisional license, 
TFA members have to pass the Praxis I and Praxis II tests. Until recently, TFA members were 
required to go through other pathways, such as the NTLP or a master’s program, to earn a 
standard license. Now, TFA members have a more direct pathway to licensure because TFA’s 
training and mentorship have been recognized as a licensure route by the state. 
Research questions 
Arkansas’ pathway to the classroom is fairly restrictive. Those who do not earn a 
bachelor’s degree from an approved teacher training program and pass all licensure exams must 
enter the field through the NTLP, TFA, or by earning a master’s degree. In any event, they must 
pass all licensure exams regardless of the pathway they take to the classroom. Certification status 
and performance on licensure exams should be indicators of effectiveness, since they are 
requirement for those wishing to teach. Since licensing restricts the pool of potential teachers, it 
is important to evaluate whether the licensure screens are adequate measures of effectiveness. 
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This dissertation will examine the following research questions regarding licensure screens, 
licensure routes, and observable teacher characteristics.  
(1). Do traditionally certified teachers generate significantly larger increases in student 
achievement on standardized exams than alternatively certified teachers? 
a. Do they generate the significantly larger gains on the Benchmark mathematics 
exam? 
b. Do they generate significantly larger gains on the Benchmark language arts 
exam?    
c. Do they generate significantly larger gains on the geometry end-of-course 
exam? 
  d. Do they generate significantly larger gains on the algebra end-of-course exam? 
  e. Do they generate significantly larger gains on the 11
th
 grade literacy exam? 
(2). Are teacher licensure exams scores related to gains in student achievement?  
  a. Are teacher scores on the Praxis I exams related to student achievement? 
  b. Are teacher scores on the Praxis II professional knowledge exams related to  
  student achievement? 
  c. Are teacher scores on the Praxis II content knowledge exams related to student  
achievement? 
    (3). Do factors that determine teacher salaries impact student achievement? 
  a. Do teachers improve with experience? 
  b. Are teachers with a master’s degree more effective at raising student  
    achievement than teachers without such a degree? 
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(4). Do secondary teachers with a degree in the field they are teaching generate 
significantly larger learning gains than teachers without a degree in the content field? 
To test whether teacher certification in Arkansas is beneficial, I would ideally examine 
the performance of traditionally certified and non-certified teachers. That is impossible, however, 
since all individuals entering the classroom are required to have some form of credential. This 
does allow me to evaluate the differences between traditionally and alternatively certified 
teachers, essentially testing the impact of student teaching and education coursework. Of course 
the individuals who enter the classroom via the traditional or non-traditional route are not 
randomly selected. The systematic differences of the individuals entering via each path can be 
thought of as a product of the certification route. Thus, the comparison of each route is not just 
an evaluation of the preparation a teacher receives, but an evaluation of the route as a whole. 
That means the comparison is evaluating the effectiveness of a specific preparation pathways 
ability to train teachers, as well as the ability to attract talented individuals to the field. 
The second set of research questions allows me to explore the effectiveness of Arkansas’ 
licensure screens a bit more. Once again, I cannot compare those individuals who passed the 
licensure exams with those who did not, because the ones that did not pass were denied entry to 
the profession. However, I can examine whether individuals who score higher on licensure 
exams outperform individuals who score lower. If differences are found, it can be presumed that 
these differences would carry on to the left tail of the distribution. 
Unlike the first two research questions, the third question does not deal with certification. 
Rather, it allows me to explore another important aspect of the teaching profession, 
compensation. Currently, most teachers are paid by a single salary schedule. Most schedules 
reward teachers with salary increases for each additional year of experience and for earning an 
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advanced degree. Since experience and degrees are used for compensation, it implies that they 
are measures of quality. These research questions allow me to explore the relationship between 
these traditional measures of quality and one of the key measures of teacher effectiveness -- 
raising student achievement. 
In the fourth research question, I explore the relationship between a teacher’s degree and 
their performance in the classroom. For this analysis, I will see if individuals with a math degree 
are more effective at raising student achievement in algebra and geometry than are individuals 
without a content degree. Similarly, I will examine the relationship between having a content 
degree in English language arts and effectiveness as a high school English teacher.  
Paper Organization 
 This dissertation is divided into five chapters. In the next chapter, I provide an 
examination of the literature as it relates to impact of observable teacher characteristics on 
student achievement. In Chapter 3, I provide a description of the data and the research 
methodology used to answer my research questions. The results of my analyses are presented in 
Chapter 4. I conclude in Chapter 5 with a summary of the findings and policy suggestions.  
20 
 
Chapter II – Literature Review   
 In a 2009 town hall meeting President Barack Obama commented, the "single most 
important factor in the classroom is the quality of the person standing at the front of the 
classroom." Intuition and empirical research affirm this claim. Indeed, a broad research base has 
documented the impact a teacher can have on student achievement (Rivkin, Hanushek, and Kain, 
2005; Hanushek, Kain, O’Brien, and Rivkin, 2005, Nye, Konstantopoulos, & Hedges, 2004). In 
the past, teacher quality was judged by observations or by a teacher's credentials. In recent years, 
however, teacher quality has increasingly been measured in terms of a teacher's ability to 
increase student achievement. This is often called a teacher's value-added, indicating the impact 
a specific teacher has in terms of increasing a child's performance on a standardized test.  
 Until the relatively recent creation of longitudinal datasets, it has been nearly impossible 
to identify a teacher’s unique contribution to student learning. Now, states across the country are 
developing longitudinal datasets whereby teacher characteristics can be linked to student 
performance. This has allowed researchers to examine the impact of various teacher 
characteristics on student achievement in an attempt to identify what makes a teacher effective. 
 In this chapter, I review the literature regarding teacher impacts on student achievement. 
The literature discussed is limited to studies that evaluate the impact of observable teacher 
characteristics on student achievement. These characteristics include: undergraduate degree, 
master's degree, selectivity of university, licensure exam scores, certification subject, 
certification route, National Board Certification, and experience. Value-added estimates are 
sensitive to model specification, and there is considerable debate about the appropriate method 
for calculating a teacher's value-added. In this review, I do not differentiate among model 
specifications. I do however only include studies that control for prior student achievement.  
21 
 
 The review is broken into three major sections, with several subsections, as follows:  
 College Experience 
o Bachelor's Degree & Specific Coursework 
o Master's Degree 
o Selectivity of the University 
 Certification 
o Licensure Exam Scores 
o Certification Subject 
o Certification Route 
o National Board Certification 
 Experience  
College Experience 
 Colleges play an important role in training teachers. In every state, teachers are required 
to have a bachelor’s degree. To earn a standard teaching license, most states require teachers to 
earn an education degree before becoming a teacher. With the expansion of alternative routes to 
the classroom, an increasing number of educators are earning degrees in fields other than 
teaching, especially secondary teachers of math and science. Not only are alternatively certified 
teachers entering the classroom with content area degrees, some education schools, like the 
College of Education and Health Professions at the University of Arkansas, have moved to a 
Master of Arts in Teaching model, whereby prospective teachers earn a bachelor’s degree in a 
content area and a master’s degree in teaching, prior to earning a teaching license.  
 Graduates of MAT programs enter the profession with an advanced degree under their 
belt which typically leads to increased pay. Indeed, most traditional public schools pay teachers 
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based on a step and lane system where the only way to earn a raise is by earning additional 
college credit toward advanced degrees or with each additional year of experience. 
Understandably, this has led many teachers to earn a master’s degree. In 2011, approximately 
43% of teachers nationwide had master's degrees in education; another 12 percent had master's 
degrees in a field outside of education (Feistritzer, 2011). Whether specific degrees or advanced 
degrees improve the quality of a teacher is an empirical question and many scholars have sought 
to answer that question.  
 Another empirical question in terms of college preparation of teachers is whether the 
quality of the institution is correlated with the quality of the teachers produced by the college or 
university. This relationship might occur through one of two routes: higher quality institutions 
might, through the training provided, somehow increase teachers’ abilities more than other 
schools or higher quality institutions might simply attract higher ability individuals at the onset. 
After all, teachers earn degrees at a variety of institutions, from the most selective private 
universities to regional state universities. Below I summarize prior research on the effect of 
specific degree or coursework, master's degrees, and selectivity of undergraduate institutions on 
student achievement.  
Bachelor’s Degree & Subject Specific Coursework 
Education degrees  
 Though most teachers earn degrees from colleges of education, individuals do enter the 
profession with a myriad of different degrees. Traditionally licensed teachers may earn a degree 
from a college of education, or sometimes from another academic program as part of an 
approved teacher training program, the latter being more common for secondary teachers. 
Alternatively licensed teachers typically earn their bachelor's degree outside of a college of 
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education. When degrees are earned in conjunction with a college of education, prospective 
teachers take courses on education theory and practice. Thus, traditionally trained teachers are 
more likely to have specific education training, as documented by Glazerman, Mayer, and 
Decker (2006) when examining preparation of Teach for America teachers. 
 Though traditional education programs require education coursework and similarly many 
alternative programs require some specific education training, studies on the effectiveness of 
education-specific training generally reveal findings of no significant effect. In a study of 
roughly 400 new teachers of grades four through eight in New York City, Rockoff, Jacob, Kane, 
and Staiger (2008) found no significant differences between teachers with education degrees and 
those without education degrees in terms of value-added to student achievement. At the high 
school level, Goldhaber and Brewer (2000) examined the National Educational Longitudinal 
Study of 1988 (NELS) and found a bachelor’s in education had no effect for science teachers and 
a significant, negative relationship in math. However, it should be noted that Darling-Hammond, 
Berry, and Thoreson (2001) vigorously criticized Goldhaber and Brewer’s methodology and 
findings as it relates here and to other parts of this review. The criticisms of Darling-Hammond, 
Berry, and Thoreson are myriad, but they particularly take issue with Goldhaber and Brewer’s 
methodology regarding sample weights and multicolinearity.  
  Only one study found positive results for education degrees, but even this finding was 
mixed. Croninger, Rice, Rathbun, & Nishio (2003) found elementary education degrees to have a 
significant, positive relationship with elementary reading in first grade, but not for math. It seems 
fitting that the only significant positive result for bachelor's degrees in education happens to be at 
the earliest level in reading. If anywhere, it seems teachers of reading at the elementary level 
would benefit from the instruction they receive in a college of education. 
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Education Coursework 
 As noted above, many alternative licensure programs require prospective teachers to take 
some specific education coursework. The Institute for Education Sciences conducted An 
Evaluation of Teachers Trained through Different Routes to Certification (Constantine et al., 
2009). As part of the study, the researchers examined the impact of education coursework on 
student achievement. The study included schools that hired an alternatively certified teacher and 
had a novice traditionally certified teacher of the same grade and subject, a total of 63 schools in 
20 districts. Approximately 2,600 students were randomly assigned to a teacher in these schools. 
The authors concluded there was not a significant difference in terms of effectiveness between 
traditionally trained teachers with high levels of coursework and alternatively certified teachers 
with relatively low levels of education coursework; furthermore, alternatively certified teachers 
with high levels of teacher training were no more effective than alternatively certified teachers 
with low levels of teacher training. Similarly, in Florida, Harris and Sass (2011) concluded, “We 
find almost no evidence that specific undergraduate coursework in education affects an 
individual's later productivity as a teacher” (p. 811). Their analysis included grades three through 
ten.  
Increasing content knowledge 
 While specific education training or degrees in education do not have clear benefits for 
all subject areas, there is some evidence that content knowledge is important for teachers to have. 
Thus, we would expect teachers with a degree in the subject they are teaching to be more 
effective educators than those who do not. In fact, the National Math Panel concluded math 
content knowledge is of the utmost importance for teachers of mathematics (U.S. Department of 
Education, 2008). Indeed, there is some evidence to support this claim, especially in math. In 
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several studies, Goldhaber and Brewer (1997a ; 1997b; 2000) conclude secondary teachers with 
degrees in math are significantly more effective than secondary teachers who did not have a 
degree in math. Similarly, Harris and Sass (2011) report the number of subject content credits a 
teacher has in math is significantly positively related to his or her performance teaching high 
school mathematics.  
 Though it makes intuitive sense that teachers with higher levels of content knowledge 
would be more effective teachers, empirical research does not always find significant effects for 
teachers with specific degrees; Aaronson, Barrow, & Sander (2007) and Rockoff et al. (2008) 
found no significant differences between teachers with a degree in math or science and teachers 
who did not have a degree in their field. Yet no study has found a significant negative effect for 
teachers with a degree in the field they are teaching. 
Master’s Degree 
 Using the High School and Beyond data, Ehrenberg and Brewer (1994) were the first to 
control for "sample selection bias and to control for the possible endogeneity of school and 
teacher characteristics when estimating "gain score" equations" (p. 14). Sample selection bias 
occurs when the sample in the study is significantly different than the rest of the population. In 
the case of the High School and Beyond data, differences in teacher quality and student 
characteristics may not be randomly determined and may be a result of sample selection bias. To 
account for this, Ehrenberg and Brewer used an instrumental variable approach which is a 
method often used to overcome problems of endogeneity. When looking at the percent of 
teachers with at least a master's degree, they found mixed results in terms of impact on student 
achievement; which indicates little or no gain from earning an advanced degree. Since then, the 
research on master's degrees has been consistent. Indeed, one of the most robust findings in the 
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teacher quality literature is that advanced degrees typically do not yield increased learning gains 
for students (Aaronson, Barrow, & Sander 2007; Clotfelter, Ladd, & Vigdor  2007, 2010; 
Croninger et al. 2003; Hanushek et al. 2005; Krieg 2006; Rockoff et al. 2008; Xu, Hannaway, & 
Taylor, 2011). In fact, some have found teachers with master’s degrees to be significantly worse 
than those without (Clotfelter, Ladd, & Vigdor 2006).  
 Even when some positive results for master's degrees are found, they tend to be small or 
inconsistent between subjects or model specifications (Goldhaber & Anthony, 2007; Cavalluzzo, 
2004; Dee 2004; Ferguson & Ladd, 1996; Harris & Sass, 2011; Nye, Konstantopoulos, & 
Hedges, 2004). For instance, Harris and Sass (2011) report positive findings for teachers of 
middle school math, but significant negative findings for teachers of middle school reading, high 
school math and reading. Feng and Sass (2010) report a mix of statistically significant positive 
findings in math, statistically significant negative findings in reading, and insignificant results in 
both directions for teachers of special education with advanced degrees. Betts, Zau, & Rice 
(2003) note master's degrees seemed to have an impact in math but not reading at the elementary 
level. Ferguson and Ladd (1996) find no evidence teachers with master's degrees were more 
effective in reading, while they were slightly more effective in math. Among teachers in the 
Miami-Dade school district, teaching ninth and tenth grade math, graduate degrees were a 
positive and statistically significant indicator of student achievement; the effect size, however, 
was very small, ranging from 0.002 to 0.027 in the various model specifications (Cavalluzzo, 
2004).  
 It may be the case that teachers spend a significant amount of time and energy working 
on their coursework, which results in less energy or effort being spent on preparation for 
teaching; a hypothesis noted by Constantine et al. (2009). To substantiate the claim, Constantine 
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et al. noted alternatively certified teachers who were completing education coursework in 
addition to teaching performed significantly worse than alternatively certified teachers who were 
not taking additional coursework.  
 One of the limitations of many of these analyses is the collection of data. Many state 
departments do not differentiate the varying types of master’s degrees and simply report whether 
teacher’s have an advanced degree on a binary scale. Thus, we have less evidence on specific 
master’s degrees than we do on advanced degrees as a whole. It is possible some advanced 
degrees are beneficial, while others are not. For instance, a math master's degree for math 
teachers may be beneficial (Goldhaber & Brewer 1997b). Exploring the relationship between 
specific advanced degrees and student achievement is an area where more research is needed. 
Selectivity of the University 
 There is a strong push to get the best and the brightest into the classroom, presumably 
because smarter people may make better teachers. It is no secret that some universities are much 
more selective than others; prestigious universities, like Ivy League schools, are able to recruit 
individuals with much higher scores on college entrance exams than regional state universities. 
Perhaps teachers from more prestigious universities are more effective teachers because of their 
latent ability, which is captured in their prior academic achievement. 
 Researchers have explored this question using two different measures for the quality of 
universities; U.S. News and World Report rankings of universities and Barron’s ranking of 
college competitiveness. The results are not definitive, but suggest teachers from more 
competitive universities are more effective teachers. For instance, Ehrenberg & Brewer (1994) 
found student achievement increased more readily when students had a teacher from a high 
ranking university on the Barron's list. Similarly, individuals who attend a very competitive 
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college, according to Barron’s, tend to increase student achievement significantly more than 
individuals from the least competitive universities (Clotfelter, Ladd, and Vigdor 2007, 2010). 
Rather than use the Barron’s highly competitive ranking as a binary ranking, Rockoff et al. 
(2008) include all nine rankings in their analysis and conclude college competitiveness is 
positively correlated and marginally significant with student achievement for teachers in New 
York City. Using the U.S. News rankings, possibly a less precise measure, Aaronson, Barrow, 
and Sander (2007) find no difference in terms of teacher effectiveness among Chicago teachers. 
As a whole, the evidence is very modest, but it suggests that individuals from more competitive 
universities tend to be more slightly more effective than individuals from less competitive 
universities. 
Certification 
 Every state requires some form of certification for teachers, with slight variations in the 
specific qualifications necessary for obtaining a teaching license. In most states, there are a 
multitude of certifications offered to prospective teachers. Teachers can earn these certifications 
via a traditional or alternative route, but typically have to pass several exams. In addition to a 
teaching certificate, veteran teachers can earn the semi-prestigious National Board Certification. 
This certification is not required to teach, but typically yields a pay increase for qualifying 
teachers.  
The requirements and pathways for certification provide several questions for empirical 
research. Since teachers can be certified via various routes and in various subjects, researchers 
can test whether or not teachers are more effective when they are certified in the subject they 
teach. Researchers can also explore the relationship between licensure exams, which are used to 
ensure teachers have sufficient content and pedagogical knowledge. Teachers can earn their 
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certification via a traditional or alternative route. The literature on the relationship between 
student achievement and licensure exams, certification subject, certification route, and National 
Board Certification is presented below. 
Licensure Exams Scores 
 Policymakers typically want to ensure teachers have an appropriate level of content 
knowledge in the subject they wish to teach. Accordingly, tests of basic skills and content 
knowledge have been required in most states. Additionally, teachers are often required to have a 
minimum level of pedagogical knowledge. Arkansas is one of many states to use the Praxis test 
series developed by ETS to assess basic knowledge, content knowledge, and pedagogical 
knowledge. In fact, the Praxis series is the most widely adopted series of tests used for teacher 
licensure. Thus, teachers in Arkansas and many other states are required to pass at least three 
exams: basic skills, pedagogy, and content knowledge.  
 States use each of these tests on a pass/fail basis. Cut scores, even on the widely used 
Praxis tests, are determined by policymakers in each state. Consequently, teachers display 
appropriate levels of knowledge by exceeding the minimum cut score. The logic behind the 
usage of cut scores implies that an individual who fails the exam by one question is not fit to 
teach, while the individual who earns a score equal to the cut score is deserving of a teaching 
certificate. The evidence, however, contradicts this assumption. Using North Carolina data, 
Goldhaber (2007) examined the impact adjusting cut scores would have on the overall quality of 
teachers. He concluded North Carolina would eliminate more effective teachers than very 
ineffective teachers if the state were to adopt Connecticut’s higher cut score. He similarly found 
no improvement in teacher quality when North Carolina increased their cut scores. In Texas, 
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Hanushek et al. (2005) found no statistical difference between teachers who passed the licensure 
exam and those who did not. 
 By using teacher licensure exams, states are able to weed out lower performing 
individuals, in terms of test performance, but this provides little information to future employers 
on the ability of prospective teachers. The exam scores may offer more information as a 
continuous score. There is mounting evidence that licensure exams as a continuous score are 
somewhat predictive of future performance. In fact, of all the observable teacher characteristics, 
teacher licensure exams are among the most oft-cited as having a positive relationship with 
teacher effectiveness. There are two reasons we might think individuals who score higher on 
licensure exams would make better teachers. First, we expect individuals with a better grasp of 
their content to be better at instructing students on that topic. At the same time, licensure exams 
capture not only content knowledge, but intelligence to some extent; and we expect smarter 
people to be better teachers. There is some evidence to support this claim as both SAT (Boyd et 
al., 2008) and ACT (Ferguson & Ladd 1996) scores have been found to be positively correlated 
with teacher effectiveness. 
 Numerous researchers have found a significant, positive relationship between 
performance on a teacher licensure exam and a teacher’s ability to improve student achievement 
at the elementary (Clotfelter, Ladd, & Vigdor 2006, 2007; Goldhaber 2007) and high school 
levels (Clotfelter, Ladd, & Vigdor 2010). Clotfelter, Ladd, and Vigdor (2007) note, “Relative to 
the estimated effects of class size, the effects of teacher credentials appear to be quite large” (p. 
30). The credentials enumerated by Clotfelter, Ladd, and Vigdor include performance on 
licensure exams. 
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 A common method for estimating the relationship between teacher test scores and student 
achievement is to standardize all teacher licensure exams. This allows researchers to utilize more 
data and make comparisons among teachers who have taken a variety of different tests. This 
provides useful information, but does not provide detailed information on the relationship 
between specific subject tests and how well teachers perform teaching those subjects. Clotfelter, 
Ladd, and Vigdor (2010) separate various licensure tests in an effort to explore each subject a bit 
more closely. They find subject specific test scores in math are significantly, positively 
correlated with teacher effectiveness. The findings are positive and significant in biology, but are 
smaller than the findings in math. Interestingly, English teacher licensure exams displayed a 
significant negative relationship with student achievement in English.  
 Overall, there is mounting evidence that a teacher’s performance on a licensure exam is 
significantly correlated with their ability to improve student achievement. Yet it is not clear if 
these findings hold across licensure exams and across teaching subjects. Clearly, more work 
needs to be done to examine these relationships more thoroughly.  
Certification Subject  
 Common sense would suggest that teachers are better when they are teaching within their 
certification area. As a matter of fact, there is some evidence to suggest teachers who teach in 
their field are more effective, especially in math. Clotfelter, Ladd, and Vigdor (2010) note 
teachers who are certified in their field, both math and English, tend to be more effective 
teachers. Cavalluzzo (2004) also notes, teachers of mathematics who are certified in their field 
perform significantly better than teachers who are not certified in their field or are teaching 
outside of their field. 
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Certification Route 
 The standard method for gaining certification is to earn a bachelor’s degree in education 
with a student teaching component. Any other path is considered an alternative route to the 
classroom. Alternative pathways range in quality and include teachers who enter with emergency 
certifications or enter through a highly-competitive program, like Teach for America. Alternative 
certification comes in many varieties, but a typical alternative certification route requires an 
individual to have a bachelor’s degree or relevant experience in the field he or she wishes to 
teach. These individuals typically must pass the relevant licensure exams and in some cases are 
required to take specific education coursework prior to or during the first year in the classroom.  
The evidence is mixed in terms of traditional and alternative pathways to the classroom. 
When all non-traditional teachers are lumped together, the results tend to favor traditionally 
certified teachers. Boyd et al. (2008) note non-certified teachers in New York City were 
significantly worse than traditionally licensed teachers. Similarly, Clotfelter, Ladd, & Vigdor 
have found alternatively certified teachers in North Carolina to be significantly worse than 
traditionally licensed teachers in high school (2010) and in third through fifth grade (2007). Also 
using North Carolina data, Goldhaber and Anthony (2007) found similar results.  
Others have found no significant difference between traditionally and alternatively 
certified teachers. For instance, Croninger et al. (2003) found no difference in terms of 
effectiveness for first grade teachers from various certification routes. Similarly, Goldhaber and 
Brewer (2000) report insignificant differences for 12
th
 grade math and science teachers. The only 
random assignment study of alternative certification found no significant difference between 
traditionally and alternatively certified teachers (Constantine et al. 2009).  
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 One problem with the aforementioned studies is how they lump all forms of alternative 
certification together. As I have noted, alternative licenses can be obtained through a variety of 
programs with varying levels of difficulty for entrance. When specific programs, which tend to 
be more selective than colleges of education, are examined the results are a bit more positive for 
alternative certification. The most highly touted program, Teach for America, was analyzed via a 
random assignment experiment by Glazerman, Mayer, and Decker (2006). In this analysis, TFA 
teachers were compared to other teachers within their school regardless of their certification 
route. Thus, TFA compared to the status quo, rather than TFA compared to only traditionally 
certified teachers. This is an important distinction, because the schools TFA serves tend to have 
difficulty hiring only traditionally certified teachers. The results were positive and significant in 
math, but TFA teachers were no different in terms of increasing student achievement in reading.  
 TFA has also been analyzed numerous times in non-experimental studies; in these 
studies, TFA is compared to only traditionally certified teachers. These studies also find a 
mixture of positive and null results between TFA teachers and traditionally certified teachers. 
Analyzing data from novice New York City teachers of fourth through eighth grade students, 
Rockoff et al. (2008) found no statistical difference between TFA teachers and traditionally 
certified teachers; although, the coefficient for TFA teachers was positive. Similarly, Boyd et al. 
(2006) and Boyd et al. (2008) do not find significant differences between TFA and traditionally 
certified teachers in their examination of New York City data for teachers of fourth through 
eighth grade. Using similar New York City data, Kane, Rockoff, and Staiger (2008) find TFA 
teachers to be more effective in math instruction, but not so in reading. The most negative 
findings against TFA come from a 2005 study by Darling-Hammond et al., suggesting 
uncertified TFA teachers were significantly worse than standard certified teachers. However, 
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Podgursky (2005) suggests the Darling-Hammond et al. study has severe methodological 
problems, including the lack of a student fixed effect.  
Xu, Hannaway, and Taylor (2011) were the first to estimate the impact of TFA teachers 
on high school student achievement. Using North Carolina data, they found TFA teachers 
improved student achievement significantly more than non-TFA teachers in math, science, and 
English language arts. These findings held even when they compared TFA teachers to more 
experienced teachers who were teaching within their own field. Taken as a whole, TFA teachers 
seem to be as effective, if not slightly more effective, in raising student achievement as their 
traditionally certified counterparts.  
 The New York City Teaching Fellows (NYCTF) is another selective alternative 
certification program that has been evaluated numerous times. Like the results for TFA, results 
for the NYCTF have been mixed, but they tend to be slightly less positive. Rockoff et al. (2008) 
found NYCTF to be marginally less effective than traditionally certified teachers, but the 
differences were not significant. Boyd et al (2008) found positive, but insignificant results for 
NYCTF. Kane et al. (2008) similarly found no significant difference between NYCTF and 
traditionally certified teachers in math, while the fellows performed slightly worse in reading. As 
usual, the differences tended to be small.  
 Another notable alternative certification program is the American Board Certification of 
Teacher Excellence (ABCTE). Like TFA, ABCTE teachers are certified in a number of different 
states. Unlike TFA, evaluations of ABCTE have been conducted in only one of the states in 
which teachers are currently offered initial certification, Florida. As expected, the results are 
mixed. Using a matching approach with 30 ABCTE teachers of fourth through tenth grade 
students in Florida, Clark-Tuttle, Anderson, and Glazerman (2009) found ABCTE teachers to be 
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no different from their matched comparison of traditionally certified teachers in reading, but 
ABCTE teachers were significantly worse in math. These findings are in contrast to the fixed-
effects analyses of Sass (2011), who found ABCTE teachers to be significantly more effective in 
both math and reading. 
 Though alternative pathways are not unequivocally better or worse than traditional 
pathways, there are some clear distinctions between the two routes to the classroom. 
Alternatively certified teachers are more likely to be from highly competitive universities 
(Glazerman, Mayer, Decker 2006; Sass 2011; Kane, Rockoff, & Staiger 2008; Boyd et al., 
2006). They are also more likely to score higher on the SAT (Sass 2011) or licensure exams 
(Boyd et al. 2006; Boyd et al. 2008). Indeed, Boyd et al. (2008) note ”Only 5% of newly hired 
Teaching Fellows and TFA teachers in 2003 failed the Liberal Arts and Sciences Test (LAST) 
exam on their first attempt, while16.2 percent of newly hired traditional teachers failed the LAST 
exam, and fully 32.5% of uncertified teachers failed the LAST exam” (p. 815). Alternatively 
certified teachers also are more likely to be male than traditionally certified teachers (Sass 2011). 
 During the 1999-2000 school year approximately 60% of all newly hired New York City 
teachers were uncertified (Kane, Rockoff, & Staiger 2008). Alternative routes, like NYCTF and 
TFA, were created to certify teachers to fulfill the void of certified teachers. The programs have 
had remarkable success at increasing the number of certified teachers. By 2004-2005 the 
percentage of uncertified new hires had dropped to only seven percent. At the same time, the 
number of alternatively certified teachers increased from two percent to 36%. Kane, Rockoff, 
and Staiger (2008) note the shift from uncertified to alternatively certified teachers was not 
simply a slight of hand where uncertified teachers were awarded an alternative certificate. The 
alternative licensure programs attract different individuals, as measured by observable 
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characteristics. As noted above, teachers in alternative programs tend to be higher performing 
and have attended more selective universities. This is one of the promises of alternative licensure 
programs, to attract high performing individuals from other professions. As a result, alternative 
certification may have the ability to change the composition of the workforce by bringing high-
performing individuals and males into the profession. Moreover, alternative certification may 
also have the added benefit of attracting more minority teachers to the profession (Constantine et 
al. 2009).  
It is important to note that comparisons of traditionally and alternatively certified teachers 
typically control for other factors, including performance on licensure exams (Boyd et al. 2008, 
Clotfelter, Ladd, and Vigdor 2007, 2010). Since licensure exams typically have a positive 
relationship with student achievement gains and alternatively certified teachers typically score 
significantly better than traditionally certified teachers, the findings for alternative certification 
may be underestimated.  
National Board Certification 
 In 1987, the National Board for professional Teaching Standards began awarding 
advanced credentials for teachers. Upon completing the National Board Certification (NBC) 
procedures, teachers are certified for ten years. Aside from prestige that comes with the 
certification, some states or school districts offer financial incentives for teachers to complete the 
certification. Research suggests NBC teachers tend to perform higher in terms of student 
achievement than those without the certification (Clotfelter, Ladd, & Vigdor 2006, 2007; 
Golhaber & Anthony 2007; Cavalluzzo, 2004).  
 The current research, however, cannot causally link NBC certification to increasing 
student achievement. It is likely the individuals who earn NBC are more productive teachers 
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prior to attaining the advanced certification. Thus, putting other individuals through the NBC 
procedures is not likely to improve the overall quality of the teaching workforce. Indeed, the 
findings of Goldhaber and Anthony (2007) suggest NBC most likely does not add to a teacher's 
human capital, but actually makes them less effective during the process as they spend extra time 
completing the required tasks.  
 Cantrell et al. (2008) conducted an experimental analysis of National Board Certified 
Teachers. The study consisted of 99 teachers in the Los Angeles area who had applied for 
National Board Certification and a group of comparison teachers from the same school. Students 
were randomly assigned to teachers in the study. The authors found no significant difference 
between NBC teachers and those who had not applied, though the coefficient for NBC teachers 
tended to be positive. Conversely, teachers who failed to meet the NBC criteria tended to 
perform worse, in terms of student value-added, although the differences were not significant.  
 Sanders, Ashton, and Wright (2005) analyzed data from two large North Carolina School 
districts. Using models that replicate Cavalluzzo (2004) and Goldhaber and Anthony (2007), 
they found similar effect sizes for NBC teachers. However, when they controlled for the nested 
structure of students within teacher's classrooms, the results were much less positive. They 
conclude, "The amount of variability among teachers with the same NBPTS Certification Status 
is considerably larger than the differences between teachers of different status" (p. 7).  
Experience 
 Teaching is a craft that takes some skill and practice, and it may be expected for teachers 
to improve with time. The pay system reflects this belief as most teachers earn pay raises with 
each successive year of experience. This would seem to indicate veteran teachers are more 
valuable than novice teachers. As a matter of fact, the research is clear that new teachers perform 
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worse, on average, than more experienced teachers (Boyd et al., 2006; Boyd et al. 2008; 
Clotfelter, Ladd, & Vigdor 2006, 2007, Croninger et al. 2003; Rockoff 2004; Rivkin, Hanushek, 
& Kain 2005; Kane, Rockoff, & Staiger 2008; Krieg 2006; Goldhaber & Anthony, 2007; 
Cavalluzzo, 2004; West & Chingos, 2009; Dee, 2004; Xu, Hannaway, & Taylor, 2011). 
Hanushek et al. (2005) estimate a first year teacher is, on average, one-half of a standard 
deviation below the mean.  
 Teachers tend to perform worse, on average, in their first year and receive large returns in 
terms of effectiveness from each year of experience. Most of the benefit from additional years of 
experience are obtained within the first five years of teaching (Boyd et al. 2008; Clotfelter, Ladd, 
& Vigdor 2007; Rivkin, Hanushek, & Kain 2005). Clotfelter, Ladd, and Vigdor (2007) note 
more than fifty percent of the gains from experience come within the first two years of 
experience. After five years, additional years of experience appear to have little benefit in terms 
of improving teacher effectiveness (Clotfelter, Ladd, & Vigdor 2010, Harris & Sass 2011). For 
example, Ferguson and Ladd (1996) estimate the benefits of experience in Alabama using a 
binary variable for teachers with more than five years experience. They report no significant 
difference between teachers with more or less than five years experience. These findings have 
been consistent in many settings, including for special education teachers (Feng & Sass 2010).  
 Rivkin, Hanushek, and Kain (2005) and Boyd et al. (2006) note the large gains from 
experience in the first few years might be explained by two different phenomena. First, new 
teachers may actually improve by learning the craft through hands on experience. Another 
potential explanation is that individuals who feel they are not suited for teaching may leave the 
teaching workforce. After all, new teachers are much more likely to exit the workforce than are 
veteran teachers (Hanushek, Kain, & Rivkin 2004). Scholars have reached different conclusions 
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on these two phenomena. Rivkin, Hanushek, and Kain (2005) conclude "on-the-job learning is 
the dominant element of the experience effect" (p. 448). This conclusion does not deny there 
may be some selection effects; indeed Hanushek et al. (2005) note low-performing teachers are 
more likely to exit in Texas. Boyd et al. (2006) come to the opposite conclusion, "Our teacher 
fixed effects estimates indicate that the differential effects of experience across pathways is 
probably due to the differential attrition of weaker teachers across pathways, not to 
improvements in performance of individual teachers" (p. 212). It seems plausible that both are 
true, low-performing teachers exit at higher rates and teachers improve with experience in their 
first few years. 
 The biggest beneficiaries of experience seem to be alternatively certified teachers. Kane, 
Rockoff, and Staiger (2008) find alternatively certified teachers improve more rapidly within 
their first few years of teaching than do traditionally certified teachers. This may be expected, as 
most alternatively certified teachers have had no prior experience in the classroom, while 
traditionally certified teachers have had a student teaching experience. Additionally, in many 
alternative certification programs new teachers are required to complete some coursework within 
their first two years of teaching. Alternatively certified teachers may improve after these two 
introductory years as they have fewer distractions in the evenings, like night classes to consume 
their time. Or it could be the case that the night classes actually improve the quality of the 
teacher. At the same time, alternatively certified teachers unsuited for teaching may be more 
likely to exit. Once again, it seems likely the seemingly larger benefits of experience for 
alternatively certified teachers may come from a little of column A and a little of column B, 
experience and sorting.  
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Urban and Rural 
 Though the research on teacher qualifications is growing, the extant research has been 
conducted in relatively few places. Much of the research comes from cities, where large 
databases are easy to build by gaining the cooperation of one school district. These studies, like 
the one conducted in Chicago by Aaronson, Barrow, and Sander (2007), provide useful 
information. Few, however, would suggest that Chicago is an accurate reflection of most of the 
United States. Other studies have been conducted using statewide databases, but few have been 
conducted in states with a significant rural population. 
 Take, for example, the studies cited above that examine the impact of certification route 
on teacher effectiveness. Several of these studies have been conducted in New York City. Just as 
Chicago is not representative of most of the United States; neither is New York City. Two 
statewide analyses have been conducted, in North Carolina and Florida. North Carolina has a 
significant rural population, much more so than Florida. According to the United States Census 
(2010), 36% of North Carolinians live in rural areas, compared to only 9% in Florida. Though 
the percent of people living in rural areas is relatively high in North Carolina, it is still 
significantly lower than in Arkansas; where 45% of the population lives in a rural area.  
A number of problems with external validity arise from the small sampling of states and 
cities. It could be the case that teaching in a city is much different from teaching in a rural 
school. If so, the characteristics that might make a teacher effective in one location may not be as 
beneficial in another. It seems unlikely, however, that the characteristics I have discussed here 
would make teachers more effective in one area than they are in the other. That is to say, scoring 
high on a licensure exam would seem to be just as beneficial in a city as it would be in a rural 
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area. Similarly, I can think of no convincing reason to believe experience or pedagogical training 
would improve performance in one location and not the other. 
Table 1: Location of Studies on Teacher Certification Route 
Study Location of Research Urban/Rural 
Boyd et al. (2008) New York City Urban 
Rockoff et al. (2008) New York City Urban 
Boyd et al. (2006) New York City Urban 
Kane et al. (2008) New York City Urban 
Darling-Hammond et al. (2005) Houston, Texas Urban 
Clotfelter, Ladd, & Vigdor 
(2006, 2007, 2010) 
North Carolina (Statewide) Mix 
Goldhaber & Anthony (2007) North Carolina (Statewide) Mix 
Xu, Hannaway, & Taylor (2011) North Carolina (Statewide) Mix 
Sass (2011) Florida (Statewide) Mix 
Croninger et al. (2008) 
National Sample (Early Childhood 
Longitudinal Study) 
Mix 
Goldhaber & Brewer (2000) 
National Sample (National Educational 
Longitudinal Study of 1988) 
Mix 
Glazerman, Mayer, & Decker 
(2006) 
6 Regions Mostly urban 
Constantine et al. (2009) 7 States (63 schools, 20 districts) 
Mostly urban (1 
rural district) 
 
Clark-Tuttle, Anderson, & 
Glazerman (2009) 
Florida NA 
   
 
  The real problem for external validity does not come from the differential impact of 
skills in various locations; rather, threats to external validity arise from the types of individuals 
that pool in each of these areas. School districts in New York City, Houston, and other large 
cities may be more likely to draw higher performing individuals than rural school districts in 
Arkansas. Moreover, many urban school districts have developed relationships with Teach for 
America, The New Teacher Project, and other alternative teacher training programs that have a 
strong track record of attracting smart, hardworking individuals to enter the field of teaching. All 
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this means that alternative certification programs in cities may have a stronger applicant pool, 
thus improving the quality of individuals entering from an alternative route.  
There is mounting evidence that alternatively certified teachers are indeed more 
academically capable than their traditionally trained peers. Several studies have documented that 
alternatively certified teachers are more likely to have attended a highly competitive university 
than traditionally certified teachers. These findings come from examinations of TFA 
(Glazerman, Mayer, Decker 2006) teachers in Florida (Sass 2011) and New York City (Kane, 
Rockoff, & Staiger 2008; Boyd et al. 2008). Similarly, alternatively certified teachers have been 
found to score higher on standardized tests, including the SAT (Sass 2011) and licensure exams 
(Boyd et al. 2006; Boyd et al. 2008). Though the existing evidence seems clear that alternatively 
certified teachers do have higher academic credentials, it is not clear that this finding holds for 
alternatively certified teachers in Arkansas. 
 If alternative programs in cities benefit from having a more talented pool of individuals, 
the findings may be overly generous for alternative certification programs broadly speaking. 
After all, if the average alternative certification program does not draw significantly higher 
performing individuals into the profession, then the program is attracting individuals of a similar 
or lesser academic caliber, who just lack training.  
 On the other hand, the quality of traditionally trained teachers may vary in urban and 
rural areas. That is, having a larger pool of applicants may allow urban school districts to hire 
teachers of higher quality. If that is the case, we would essentially have the opposite problem as 
before, where the impact of alternatively certified teachers would be underestimated because of 
the prevalence of higher quality traditionally trained teachers in urban areas. 
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 Of the two scenarios, it seems the former is more likely than the latter. There is ample 
evidence that alternative programs are attracting high quality individuals to urban areas (Boyd et 
al. 2008). This is likely the case because individuals who select into teaching tend to have lower 
levels of prior academic achievement, as Podgursky, Monroe, and Watson (2004) demonstrate in 
Missouri based on ACT scores of prospective teachers. There is also evidence that urban areas 
are not flush with traditionally trained teachers. In fact, urban areas often have teacher shortages 
(Ingersoll 2011). All that is to say, the evidence suggests urban areas are more likely to benefit 
from alternative programs. The question is whether or not they benefit more than rural areas.  
Conclusion 
 Since the Coleman Report (Coleman et al. 1966) was released, there has been a debate 
about the impact of money, family life, schools, and teachers on a student's educational 
achievement. Coleman and his colleagues concluded that family background and socioeconomic 
status were the most important factors in determining how well a student achieved. The report 
also noted that schools and teachers have significant effects on student achievement. Since that 
time, we have come to understand just how important having a quality teacher actually is for 
students. Kane, Rockoff, and Staiger (2008) note teachers in the top quartile are one-third of a 
standard deviation better than the bottom quartile. Similarly, Hanushek et al. (2005) conclude 
student achievement increased by 0.15 standard deviations with a one standard deviation 
increase in teacher quality. There is no doubt, teachers matter.  
 Researchers have attempted to identify what, if any, observable teacher characteristics 
lead to the differential performance of teachers. Studies have examined teacher licensure, years 
of experience, college degrees, and a host of other observable characteristics. In most areas, the 
results are mixed. Yet in almost every analysis the differences between two groups tend to be 
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dwarfed by the differences within each group. That is, there is more variation within traditionally 
certified teachers as there is between traditionally and alternatively certified teachers. Similarly, 
there is tremendous variation among teachers with the same level of experience or similar 
college preparation. Indeed, Aaronson, Barrow, and Sander (2007) note observable teacher 
characteristics in their analyses “explain at most 10% of the total variation in estimated teacher 
quality” (p. 97).  
The findings are not always significant, yet the results do provide useful information for 
policymakers. This dissertation will make a unique contribution to the literature by examining 
the impact of observable teacher characteristics on student achievement in a state that does not 
closely resemble other markets that have been analyzed.    
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Chapter III - Methods 
 In this chapter, I present a description of the data and methods used to answer the 
following research questions:  
(1). Do traditionally certified teachers generate significantly larger increases in student  
achievement on standardized exams than alternatively certified teachers? 
(2). Are teacher licensure exams scores related to gains in student achievement?  
(3). Do factors that determine teacher salaries impact student achievement? 
      (4). Do secondary teachers with a degree in the field they are teaching generate significantly 
 larger learning gains than teachers without a degree in the content field? 
 The Data 
To examine the differences between traditionally and alternatively certified teachers and 
the relationship of licensure test scores to student achievement, a variety of administrative data 
on Arkansas public school teachers and students are utilized. These data were provided by the 
Arkansas Department of Education (ADE).  
Teacher Data 
The Arkansas Department of Education supplied the data, which were gathered by 
various agencies within the department, as well as the Department of Higher Education. All of 
these agencies applied a unique ten digit identification number to each teacher, making it 
possible to link records from each agency. These data indicate in which school and district a 
teacher is working in a given year. Additionally, a job code is provided for each teacher. By 
matching this code to the Statewide Information Systems course code numbering system, I was 
able to identify the grade and subject of which each individual was the teacher of record. 
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 In allowing me to place a teacher within a subject and grade within a school and district, 
the data provide useful information regarding each teacher’s preparation. When teachers earned 
their college degree in Arkansas, I am able to identify which college or university they 
completed their degree. For those individuals who earned their bachelor’s outside of the state, the 
data do not indicate where they attended college. Also included in the data are important 
descriptive characteristics, including race, gender, whether the teacher has an advanced degree, 
and whether they are a traditionally or alternatively certified teacher. 
 The data provide a wealth of information regarding a teacher’s performance on state 
licensure exams. These tests include the Praxis I examinations in mathematics, reading, and 
writing; as well as Praxis II examinations in content areas and professional knowledge. Many of 
the more experienced teachers took their exams in the early 1980s as teacher testing was 
implemented in Arkansas. At the time, Arkansas teachers were required to pass the National 
Teacher Exam (NTE) provided by Educational Testing Service (ETS). Around 2000, Arkansas 
switched to the Praxis series of tests also produced by ETS.  
To allow us to compare test scores of teachers taking exams in different testing regimes 
and formats, I standardize all test scores using the cohort of all teachers in our database for 
whom I have a score for that test code within an appropriate score range. That is, teachers test 
scores were standardized for the NTE and Praxis exam separately. Bi-modal distributions were 
detected for some NTE test codes. Since the test codes with bi-modal distributions represent over 
12% of all test scores, bi-modal test codes were split into two distributions. The scores were then 
normalized over the relative subset. Scores were then winsorized to reduce the effects of outliers 
by replacing outlier variables rather than eliminating observations from the data (Tukey 1962; 
Winer 1971). The outliers are replaced, rather than eliminated, with the standardized scores at 
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the 1st percentile and 99th percentile. Since the test scores were normalized over a range of years 
it implicitly assumes the distribution of scores on a particular test does not change over time, and 
that the distribution of teacher ability, as measured by test scores, is constant over time. 
 The aforementioned information on teachers is included for a large portion of the 
teachers in the data. A much smaller sample of the teachers also have information that indicates 
their licensure area and their college grade point average. Also appearing in the data to a limited 
extent are the Classification of Instructional Program (CIP) codes. CIP codes specify the exact 
degree an individual has received. Other useful, but limited data include teacher scores on their 
Praxis III evaluation. The Praxis III is an observational evaluation of teaching practices. 
Student Data 
Like the teacher data, the student data used in this analysis are panel data. Using a unique 
ten digit student identifier, the data indicate which grade and school a student is enrolled in 
during a given year. The data also indicate whether the student is enrolled to receive free or 
reduced price lunches under the National School Lunch Act. Additionally, the data indicate 
whether the student has an Individualized Education Program (IEP) or is an English language 
learner. The data also include demographic information on the student’s race and gender.  
   The student data include observations for all students in tested grades between the fiscal 
years of 2002 and 2010. Test scores appear for students in grades three through eight in math and 
language arts. These scores come from the state’s Benchmark achievement exam. The 
Benchmark exam is a vertically aligned test; nevertheless test scores are standardized within 
each grade and year with a mean of zero and a standard deviation of one. For secondary students, 
the data also include scores on end-of-course exams in algebra and geometry; and the grade 11 
literacy examination. 
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Table 2: Student demographics for last year in sample  
Student Demographic Benchmark Geometry Algebra ELA 
Total Students  209,844 29,455 31,585 25,914 
Free or reduced price lunch 56.0% 50.8% 54.2% 50.0% 
English language learner 5.5% 2.3% 1.6%% 0.0% 
Individualized Education 
Program 
10.8% 0.0% 0.7% 0.0% 
Female 49.1% 50.4% 49.9% 50.6% 
White 67.4% 68.4% 68.0% 69.5% 
Black 22.1% 21.4% 20.6% 21.6% 
Hispanic 8.2% 7.4% 8.3% 6.0% 
 
Analytic Strategy 
Ideally I would be able to match teachers to specific students and know that students are 
randomly assigned to teachers. However, students are rarely randomly assigned to teachers and 
with these data, student teacher matching is not possible. This leaves me with two options: either 
use school level data where the ratio of traditional to alternatively certified teachers and average 
praxis scores are used as explanatory variables or teacher level data with school value-added 
scores as the dependent variable. The latter seems more appropriate because that model 
specification has the variable measured with error as the dependent variable. Under this scenario 
the coefficients estimates should be unbiased even though the standard errors are higher. To 
more accurately estimate the standard errors, the error terms are clustered by school and grade. 
Value-Added Model – First Stage 
Education production functions come in many forms; in this dissertation I used a standard 
form, as presented by Todd and Wolpin (2003), Sass (2006), and subsequently McGee and 
Costrell (2010). It is a general cumulative model where student achievement is a function of an 
individual’s cumulative inputs as well as their schools’ cumulative contribution to the student’s 
learning. Fi(t) represents the entirety of the individuals personal and family inputs, while Si(t) 
represents the input of the school and even the individual teachers.  
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           ( )   ( )                                                  (1) 
The assumption is made that the cumulative achievement function,       , does not vary with 
time and is additively separable. This allows for the standard production function to be rewritten 
in an expanded form, where student achievement at time t can be expressed as the summation of 
an individual’s input and the summation of a school’s input. 
       ∑      ∑                                                           (2) 
Unfortunately, the data only provide limited information on students and schools; thus an 
estimation of equation 2 would produce biased results as a result of omitted variables. 
 To adjust for this, the following empirical model is used to generate unbiased estimates 
of value-added student achievement.  
                                                                           (3) 
Following McGee and Costrell (2010) this parsimonious specification is used because it utilizes 
multiple prior test scores; where.       , is a vector of prior student test scores, F represents 
controls for an individual and their family’s inputs, school level inputs are controlled for in S, the 
value-added estimate of a grade within a school is captured in   , while  , and   , represent the 
unobserved impact of individuals and schools, and   captures the random error. Ballou, Sanders, 
and Wright (2004) note that using prior student achievement adequately captures the prior 
cumulative inputs of an individual and their school. Models of this form have been used by 
Aaronson (2007) and Hanushek et al. (2005), among others.  
 The above model includes a student level fixed effect, which I remove in the models 
estimated for this dissertation. Rather, I use two years of prior test scores in both math and 
language arts on the right side of the equation to capture student and school time invariant 
50 
 
characteristics. Prior research suggests that these controls adequately account for these inputs 
(Ballou, Sanders, & Wright 2004). By removing the fixed effects it also increases the statistical 
power of my estimates. The model used in this estimation is as follows: 
                                                                          (4) 
                                                                       (5) 
 Unfortunately, the data provided by the ADE do not allow me to match students directly 
to teachers. Rather, I am able to match students and teachers to a specific grade in a school. 
Therefore, value-added estimates are generated at the school-grade level using a random effects 
estimator. This provides quality estimates at the school-grade level that are normally distributed 
with a mean of zero. Ideally, I would aggregate by teacher, but the data available do not match 
students to specific teachers. This, however, does overcome the problem of non-random 
assignment of students to teachers. The coefficient estimates from these regressions are below. 
Table 3: School-by-Grade Value-added Coefficients for the Benchmark Math Exam 
 2005-06 2006-07 2007-08 
Math Lag 1     0.361***     0.409***     0.415*** 
 
(0.002) 
 
(0.002) 
 
(0.002) 
 
Math Lag 2    0.329***     0.290***     0.301*** 
 
(0.002) 
 
(0.002) 
 
(0.002) 
 
ELA Lag 1     0.138***     0.136***     0.136*** 
 
(0.002) 
 
(0.002) 
 
(0.002) 
 
ELA Lag 2     0.069***     0.071***     0.060*** 
 
(0.002) 
 
(0.002) 
 
(0.002) 
 
Std Dev: Random Effect 0.161 0.154 0.268 
 
(0.004) 
 
(0.004) 
 
(0.007) 
 
Number of Observations 180,162 299,413 362,031 
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 Table 4 School-by-Grade Value-added Coefficients for the Benchmark ELA Exam 
 2006 2007 2008 2009 
Math Lag 1     0.072***     0.093***     0.093***     0.094*** 
 
(0.002) 
 
(0.002) 
 
(0.002) 
 
(0.002) 
 
Math Lag 2     0.089***     0.064***     0.046***     0.049*** 
 
(0.002) 
 
(0.002) 
 
(0.002) 
 
(0.002) 
 
ELA Lag 1     0.453***     0.448***     0.455***     0.442*** 
 
(0.002) 
 
(0.002) 
 
(0.002) 
 
(0.002) 
 
ELA Lag 2     0.289***     0.301***     0.304***     0.318*** 
 
(0.002) 
 
(0.002) 
 
(0.002) 
 
(0.002) 
 
Std Dev: Random Effect 0.124 0.111 0.181 0.178 
 
(0.004) 
 
(0.003) 
 
(0.005) 
 
(0.005) 
 
Number of Observations 180,162 299,413 362,031 368,778 
 
 Though end-of-course exams in algebra and geometry and the eleventh grade literacy 
exam are taken in different years and do not have a similar test taken the year before, the 
estimation strategy for the high school exams is the same as the strategy outlined above. For each 
high school exam I use two years of prior math and English language arts scores on the 
Benchmark exams. These prior tests are typically taken in seventh and eighth grade since 
geometry is usually taken in 9
th
 or 10
th
 grade and the English language arts exam is taken in 
eleventh grade. Algebra, on the other hand, is frequently taken in 8
th
 grade. In this case, prior 
tests may have come from sixth and seventh grade. As the tables below show, the Benchmark 
exams serve as useful controls for individual and school level time invariant characteristics, 
providing coefficient estimates similar to those above.  
                                                                        (6) 
                                                                        (7) 
                                                                           (8) 
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Table 5: School-by-Grade Value-added Coefficients for the Geometry EOC 
 2008 2009 2010 
Math Lag 1    0.403***     0.511***     0.459*** 
 
(0.007) 
 
(0.006) 
 
(0.007) 
Math Lag 2    0.408***     0.284***     0.304*** 
 
(0.007) 
 
(0.006) 
(0.007) 
ELA Lag 1     0.069***     0.086***     0.110*** 
 
(0.008) 
 
(0.007) 
(0.007) 
ELA Lag 2     0.026***     0.063*** 0.002 
 
(0.007) 
 
(0.007) 
 
(0.007) 
Std Dev: Random Effect 0.242 0.203 0.207 
 
(0.011) 
 
(0.009) 
 
(0.010) 
Number of Observations 21,347 28,389 29,455 
 
Table 6: School-by-Grade Value-added Coefficients for the Algebra EOC 
 2007 2008 2009 2010 
Math Lag 1    0.327***     0.442***     0.454***     0.435*** 
 
(0.007) 
 
(0.006) 
 
(0.006) (0.007) 
Math Lag 2    0.367***     0.211***     0.270***     0.266*** 
 
(0.006) 
 
(0.006) 
 
(0.006) (0.007) 
ELA Lag 1     0.137***     0.163***     0.149***     0.123*** 
 
(0.007) 
 
(0.006) 
 
(0.006) (0.006) 
ELA Lag 2    0.073***     0.084***    0.060***    0.041*** 
 
(0.007) 
 
(0.006) 
 
(0.006) (0.007) 
Std Dev: Random Effect 0.238 0.233 0.204 0.278 
 
(0.010) 
 
(0.009) 
 
(0.008) (0.012) 
Number of Observations 23,933 30,805 31,322 31,585 
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Table 7: School-by-Grade Value-added Coefficients for the 11 Grade Literacy Exam 
 2009 2010 
Math Lag 1     0.097*** 0.175*** 
 
(0.007) 
 
(0.006) 
Math Lag 2     0.164*** 0.059*** 
 
(0.006) 
 
(0.006) 
ELA Lag 1     0.362*** 0.394*** 
 
(0.007) 
 
(0.007) 
ELA Lag 2     0.355*** 0.341*** 
 
(0.006) 
 
(0.007) 
Std Dev: Random Effect 0.131 0.163 
 
(0.008) 
 
(0.009) 
Number of Observations 25,560 25,914 
 
Regression on Teacher Characteristics - Second Stage 
 Since I am unable to match students directly to teachers, I am left with two options. I 
could generate the value-added for a school-grade level using methods similar to above, while 
including school-grade level averaged information on teachers. That is, I could calculate the ratio 
of traditional to alternatively certified teachers and average praxis scores and generate estimates 
of their impact in the value-added estimate. The other option, which I have elected to do, is use 
teacher level data with school value-added scores as the dependent variable. I chose the latter 
because under this scenario the coefficient estimates should be unbiased even though the 
standard errors are higher. I cluster the error terms by school and grade to more accurately 
estimate the standard errors.  
 Upon generating the value-added estimates for the school-grade level, I then estimate the 
following equation: 
u j,k,t = TQ + TC + Year + ejk                                            (3) 
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The dependent variable, u j,k,t , is the residual captured as value-added in equations (4) through 
(8). TQ is a vector of observable teacher characteristics typically used to measure teacher 
quality. This vector includes: experience, experience squared, certification route, Praxis I test 
scores, Praxis II test scores, and graduate degrees. Teacher characteristics, TC, are controlled for 
in a vector of teacher demographics including race and gender. I use binary indicators for each 
year. Note that since the dependent variable in this stage is for the entire grade at the school, I 
see the same dependent variable measure for each teacher within a school grade, and the number 
of times I see it varies with the number of teachers per grade at the school. For this reason I 
cluster error terms by school and grade to estimate standard errors more accurately.                                     
Benchmark and High School Analysis 
Since I am unable to match teachers to students, I analyze teacher impacts on student 
achievement in a number of ways to provide a series of robustness checks regarding the research 
questions. I start with the largest possible sample of teachers and then narrow the sample in 
subsequent analyses. Using job codes provided by the state, I am able to identify what subject a 
teacher teaches. The first set of analyses includes all teachers that might reasonably contribute to 
a student's learning in math or language arts, which I believe includes any core subject teacher. 
Thus, I include all teachers with a job code for math and language arts; as well as, teachers who 
taught science and social studies. These can be thought of as all of the core teachers at a given 
grade in a school (School-Grade). In the second set of analyses I remove teachers who do not 
teach the specific subject being tested, leaving only teachers with a math job code in the math 
analyses and language arts in the language arts analyses (School-Grade-Subject). Next, I 
examine the data while limiting the sample to only new teachers. In this set of analyses and each 
subsequent set, I conduct the analyses using the School-Grade sample which includes all core 
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subject teachers. I conduct additional analyses to estimate whether teachers further from the 
mean in terms of their licensure exam score disproportionately impact student achievement. 
For the high school tests, I follow a similar strategy as I have in the Benchmark analyses. 
First, I estimate the observable teacher characteristics on the entire sample of teachers in each 
subject. Next, I conduct the analysis while limiting the experience of teachers. At the high school 
level, there are a number of schools that only have one teacher of algebra, geometry, or eleventh 
grade English. Therefore, I present the analyses while limiting the data to only these teachers as 
well.  
Hypothesis Tests 
 Using the methods described above, I will test the following four hypotheses. 
 Research Question (1): Do traditionally certified teachers generate significantly larger 
increases in student achievement on standardized exams than alternatively certified 
teachers? 
 H0: Alternatively certified teachers increase student achievement at similar rates as 
 traditionally certified teachers. 
 H1: Alternatively certified teachers increase student achievement significantly more or 
 significantly less than traditionally certified teachers. 
 Research Question (2). Are teacher licensure exams scores related to gains in student 
achievement?  
H0: There is no relationship between a teacher’s score on a licensure exam and their 
effectiveness at improving student achievement. 
H1: There is a significant relationship between a teacher’s score on a licensure exam and 
their effectiveness at improving student achievement.  
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 Research Question (3). Do factors that determine teacher salaries impact student 
achievement? 
H0: There is no relationship between a teaching experience or graduate degrees and  
effectiveness at improving student achievement. 
H1: There is a significant relationship between teaching experience or having a graduate 
degree on student achievement.  
 Research Question (4). Do secondary teachers with a degree in the field they are teaching 
generate significantly larger learning gains than teachers without a degree in the content 
field? 
H0: There is no relationship between having a degree in the content area you are teaching 
and effectiveness at improving student achievement. 
H1: There is a significant relationship between having a content degree in the field you 
are teaching and effectiveness at improving student achievement.  
Classical hypothesis tests will be conducted on each of the research questions. For these tests, the 
coefficients estimated in my regression analyses will be used to determine whether the null 
hypotheses should be rejected. For each coefficient, p-values of less than .05 will be determined 
as statistically significant. I will note coefficients that have a p-value of less than .10, but these 
marginally significant results will not be used in determining whether the null hypotheses should 
be rejected.  
 Summary 
 The analytic strategy used to answer the research questions in this dissertation requires 
two steps. In the first, I generate value-added scores for the Benchmark exams, the algebra and 
geometry end-of-course exams, and the eleventh grade English language arts exam at the school-
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grade level. In the second step I make the value-added the dependent variable and I regress it on 
observable teacher characteristics. These characteristics include the teacher’s certification route, 
scores on licensure exams, and other important information. I estimate a number of different 
model specifications as a series of robustness checks. 
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Chapter IV - Results 
My analysis of the effect of various teacher characteristics on student value-added 
achievement is conducted in two ways. Accordingly, this section will be separated into two 
major sections, benchmark and secondary. The benchmark analyses include student test scores 
on the benchmark literacy and math exams in grades three through eight. Since I use two years of 
prior test scores to estimate the value-added score, teacher characteristics for grades three and 
four are not analyzed in the models.  
 Using job codes provided by the state, the data allow me to identify what grade and 
subject a teacher teaches. This allows me to analyze the data in two ways. First, I start with the 
largest possible sample of teachers, the entire sample of teachers in a given grade in a school, 
and then I narrow the sample in subsequent analyses. The first set of analyses includes all 
teachers that might reasonably contribute to a student's learning in math or language arts, which I 
believe includes any core subject teacher. Thus, I include all teachers with a job code for math 
and language arts, as well as teachers who taught science and social studies. This level of 
analyses will be labeled School-Grade, since it includes all teachers in a school teaching a 
specific grade. In the second set of analyses I remove teachers who do not teach the specific 
subject being tested, leaving only teachers with a math job code in the math analyses and 
language arts in the language arts analyses. This set of analyses is identified as School-Grade-
Subject.  
Alternatively certified teachers in the sample tend to have less experience than 
traditionally certified teachers. Therefore, I conduct additional analyses while limiting the 
sample to all teachers of core subjects in their first five years (School-Grade-Novice5) of 
teaching and in their first ten years of teaching (School-Grade-Novice10). In this set of analyses 
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and each subsequent set, I conduct the analyses using the School-Grade sample which includes 
all core subject teachers. I conduct a series of additional analyses to estimate whether the 
teachers further from the mean in terms of their licensure exam score disproportionately impact 
student achievement. 
Benchmark Analyses 
Although the data include information on three sections of the Praxis I test: reading, 
writing, and math, in addition to scores on the Praxis II exam, I find few variables to be 
significant when I utilize all of the variables in the models because of colinearity. In fact, many 
of the explanatory variables are highly collinear. Table 8 displays the correlation coefficients 
between the teacher test data, race, and gender with the probability of independent distributions 
in parenthesis below the correlation coefficients. I also include a Praxis I variable; which is a 
composite score created by taking an average of the three Praxis I subtests. The Praxis II test is 
highly correlated with each section of the Praxis I and even more so with the Praxis I composite 
score. This may be expected as people who are knowledgeable and/or test well would be 
expected to perform well on all Praxis I and II exams. Notably, race is also significantly 
correlated with each test. As we know from national and Arkansas education data, there is an 
achievement gap between white and minority students and this is displayed by the disparate 
average performance of white and minority teachers in Arkansas. Also, close to 90% of teachers 
in the sample are white and when I place a race indicator in the model it is significantly related to 
performance in the classroom due to correlation with our other variables. Thus, I remove the race 
indicator from the models.  
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Table 8: Correlation matrix using least restrictive school-grade math sample 
 
Praxis I Praxis II 
Praxis I-
Math 
Praxis I- 
Reading 
Praxis I- 
Writing 
White 
Praxis I 1.0000  
     
Praxis II 
 
0.6083 
(0.0000) 
1.0000 
       
    Praxis I-
Math 
0.8095 
(0.0000) 
0.4269 
(0.0000) 
1.000 
     
      Praxis I- 
Reading 
0.8358 
(0.0000) 
0.5825 
(0.0000) 
0.5238 
(0.0000) 
1.0000   
        
Praxis I- 
Writing 
0.7847 
(0.0000) 
0.4732 
(0.0000) 
0.4151 
(0.0000) 
0.5147 
(0.0000) 
1.0000  
        
White 0.2201 0.2340 0.1891 0.1907 0.1537 1.0000 
 (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)  
  
      
School-Grade Analyses 
 Table 9 provides descriptive information about the teachers in the sample. For the 
information in the tables I use all teachers in the least restrictive math model, which includes 
teacher’s years of experience and performance on the Praxis II. The standardized z-scores for the 
tests do not equal zero because this is a subsample of our entire population of test takers. The 
table displays the differences between traditionally and alternatively certified teachers in the 
data. I test the significance of these differences in every domain, except grade level. I note 
alternatively certified teachers tend to score higher on all licensure exams, are more likely to be 
male, less likely to have a graduate degree, and are more novice than traditionally certified 
teachers in our sample. 
As mentioned above, the first set of analyses attribute the value-added to all teachers of 
core subjects at a specific grade within a school. I display the regression results for the school-
grade level math analyses in Table 10 and English language arts (ELA) in Table 11. In each 
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analysis, I cluster error terms at the school-grade level. The sample sizes range from 17,196 
teachers in the least restrictive sample to 5,567 in both math and ELA.  
Table 9. Teacher demographics by licensure route from least restrictive math model 
 
 
 
 
  
  Teacher Characteristic Non-Traditional Traditional 
Number of Grade 5 Teachers 94 3,789 
Number of Grade 6 Teachers 136 4,011 
Number of Grade 7 Teachers 319 4,132 
Number of Grade 8 Teachers 349 4,366 
Teachers with a Graduate Degree 26.3%*** 39.0% 
Avg. Praxis I-Math z-score .4778 (.8442)*** -.0621 (9667) 
Avg. Praxis I- Writing z-score .2630 (.8081)*** -.0493 (.8406) 
Avg. Praxis I- Reading z-score .3765 (.6511)*** -.0097 (.8738) 
Avg. Praxis II- Prof. Knowledge z-score .1587 (.7673)*** -.0327 (.8117) 
White 88.1% 88.2% 
Black 9.7% 11.0% 
Female 66.0%*** 81.5% 
Years of Experience 1.8 (2.1)*** 12.9 (9.7) 
  
Table 10: Math school-grade level results with clustered error terms
Variables (1) (2) (3) (4) (5) (6) 
Alt. Certification -0.0015 -0.0109 -0.0177* -0.0206** -0.0268** -0.0260** 
 [0.0066] [0.0088] [0.0105] [0.0102] [0.0117] [0.0128] 
Alt. Cert/Exp. Interaction Term  0.0056** 0.0053* 0.0048* 0.0058* 0.0058* 
  [0.0026] [0.0029] [0.0029] [0.0031] [0.0031] 
Alt. Cert/Grad. Degree Interaction      -0.0037 
      [0.0199] 
Praxis II-Prof.  
  
0.0126*** 0.0154*** 0.0154*** 
 
 
  
[0.0025] [0.0048] [0.0048] 
Praxis I- Avg.  0.0104***  0.0002 0.0002 
   [0.0039]  [0.0049]  [0.0049] 
BA Not earned in Arkansas   -0.0029 0.0004 -0.0086 -0.0069 -0.0070 
  [0.0052] [0.0139] [0.0060] [0.0143] [0.0143] 
Graduate Degree  0.0005 -0.0069 -0.0028 -0.0088 -0.0085 
  [0.0039] [0.0059] [0.0044] [0.0060] [0.0063] 
Experience  0.0011 0.0034* 0.0010 0.0025 0.0025 
  [0.0007] [0.0020] [0.0007] [0.0021] [0.0021] 
Experience Squared (units of 100)  -0.0050** -0.0214 -0.0044* -0.0161 -0.0161 
  [0.0021] [0.0148] [0.0025] [0.0153] [0.0153] 
2007  0.0141** 0.0121* 0.0131** 0.0117* 0.0117* 
  [0.0056] [0.0065] [0.0055] [0.0064] [0.0064] 
2008  0.0167** 0.0124* 0.0161** 0.0124* 0.0124* 
  [0.0066] [0.0075] [0.0063] [0.0073] [0.0073] 
Female  0.0062 0.0151** 0.0077 0.0107* 0.0106* 
  [0.0044] [0.0061] [0.0049] [0.0063] [0.0063] 
Constant  -0.0003 -0.0151* -0.0209** -0.0136* -0.0142 -0.0142 
 [0.0043] [0.0079] [0.0101] [0.0078] [0.0104] [0.0104] 
Observations 20,009 17,196 5,916 13,407 5,567 5,567 
R-squared 0.0000 0.005 0.008 0.009 0.012 0.012 
Standard errors in brackets     
*** p<0.01, ** p<0.05, * p<0.1    
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Table 11: Language arts school-grade level results with clustered error terms 
 Variables (1) (2) (3) (4) (5) (6) 
Alternative Certification -0.0079 -0.0088 -0.0174** -0.0138* -0.0187** -0.0126 
 [0.0051] [0.0067] [0.0076] [0.0076] [0.0085] [0.0091] 
Alt. Cert/Exp. Interaction Term  0.0041** 0.0053** 0.0044** 0.0049** 0.0053** 
  [0.0021] [0.0022] [0.0022] [0.0023] [0.0024] 
Alt. Cert/Grad. Degree Interaction      -0.0297* 
      [0.0161] 
Praxis II    0.0072*** 0.0064* 0.0068* 
    [0.0019] [0.0037] [0.0037] 
Praxis I   0.0076***  0.0039 0.0036 
   [0.0028]  [0.0036] [0.0037] 
BA Not earned in Arkansas  -0.0003 0.0077 -0.0024 0.0040 0.0030 
  [0.0038] [0.0099] [0.0045] [0.0109] [0.0109] 
Graduate Degree  0.0013 -0.0042 3.07e-05 -0.0057 -0.0032 
  [0.0027] [0.0042] [0.0031] [0.0043] [0.0046] 
Experience  0.0009** 0.0008 0.0006 0.0003 0.0003 
  [0.0005] [0.0012] [0.0005] [0.0013] [0.0013] 
Experience Squared (units of 100)  -0.0027* -0.0011 -0.0008 0.0021 0.0021 
  [0.0014] [0.0085] [0.0018] [0.0089] [0.0090] 
2007  0.0036 0.0012 0.0020 0.0005 0.0003 
  [0.0037] [0.0043] [0.0038] [0.0043] [0.0043] 
2008  -0.0005 -0.0008 -0.0021 -0.0007 -0.0008 
  [0.0045] [0.0053] [0.0045] [0.0053] [0.0053] 
Female  0.0077** 0.0092** 0.0036 0.0059 0.0053 
  [0.0034] [0.0045] [0.0036] [0.0047] [0.0047] 
Constant -0.0000 -0.0106* -0.0094 -0.0048 -0.0051 -0.0055 
 [0.0030] [0.0056] [0.0070] [0.0057] [0.0072] [0.0073] 
Observations 20,009 17,196 5,916 13,407 5,567 5,567 
R-squared 0.0003 0.002 0.007 0.005 0.008 0.009 
Standard errors in brackets 
*** p<0.01, ** p<0.05, * p<0.1 
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 At first glance alternatively certified teachers seem to be significantly lower performing 
than traditionally certified teachers. In each model in both math and ELA, the coefficient on 
alternative certification is negative; however, the coefficient is only significant when the 
teacher’s performance on licensure exams is controlled for in the model. It is clear from these 
analyses that teachers who score higher on licensure exams tend to perform better in terms of 
raising student achievement. Thus, controlling for licensure scores is inappropriate since 
licensure exam scores are significantly correlated with licensure route and alternatively certified 
teachers in this sample score significantly higher on licensure exams. Indeed, one of the promises 
of alternative certification is the potential of drawing high performing individuals into the 
classroom.  
 On average, teachers from both routes perform similarly. However, there is significant 
variation in the quality of teachers within both the traditional and alternative paths. As Figure 1 
displays, both groups of teachers are fairly normally distributed, with the mean around zero. In 
both cases, there are a number of teachers who are significantly above or below the mean in 
terms of value added scores.
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Figure 1: Distribution of VAM Scores for Traditionally/Alternatively Certified Teachers 
 
 
  
 The spread for the two groups appears to be slightly wider for alternatively certified 
teachers. There is primarily one reason for this occurrence. There are fewer observations of 
alternatively certified teachers, 898 compared to 16,298 for traditionally certified teachers (see 
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Table 12). For both groups, the mean is 0.002 and the standard deviations are similar, 0.151 for 
traditionally certified teachers and 0.157 for alternatively certified teachers.    
Table 12: Summary Statistics of Traditional/Alternative Math VAM Scores  
 
Observations Mean 
Standard 
Deviation 
Minimum 
VAM Score 
Maximum 
VAM Score 
Traditional 16,298 0.002 0.151 -0.966 0.834 
Alternative 898 0.002 0.157 -0.966 0.604 
 
Though I find little evidence of increased effectiveness from additional experience as a 
whole, it is marginally significant in one model in math and significant in one ELA model, I do 
find alternatively certified teachers seem to improve more rapidly. I include an interaction term 
for alternative certification and years of experience. The coefficient on the interaction term is 
positive and statistically significant or marginally significant in each model in both subject areas. 
Most alternatively certified teachers enter the classroom with little to no experience actually 
teaching, while traditionally certified teachers have completed a student teaching experience 
prior to entering the classroom as a teacher of record. Thus, it may be expected that alternatively 
certified teachers would benefit more from an additional year of experience.  
School-Grade-Subject Analyses 
 In order to get a more direct match of teachers to students in the tested areas, I limit the 
teachers in the sample to only those listed as a math or language arts teacher. This considerably 
lowers the number of teachers in the analysis, but potentially provides a more accurate 
assessment of the teacher’s impact on student achievement (See Tables 13 and 14) As before, I 
find a significant positive relationship between a teacher’s performance on the Praxis II 
professional knowledge exam and student achievement in math (p. <0.01); however, the exam 
score does not have a statistically significant effect on ELA scores. When I restrict the sample to 
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only teachers of the tested subjects, alternatively certified teachers are not statistically different 
from traditionally certified teachers in their effects on student value-added in any of the models. 
Interestingly, the interaction term between alternatively certified teachers and graduate degrees is 
negative and marginally significant in English Language Arts.  
  
  
Table 13: Math school-grade-subject level results with clustered error terms
Variables (1) (2) (3) (4) (5) (6) 
Alt. Certification -0.0054 -0.0106 0.0061 -0.0197 -0.0019 -0.0070 
 [0.114] [0.0161] [0.0182] [0.0183] [0.0199] [0.0205] 
Alt. Cert/Exp. Interaction  0.0036 0.0005 0.0065 0.0037 0.0029 
  [0.0042] [0.0048] [0.00430] [0.0048] [0.0046] 
Alt. Cert/Grad. Degree Interaction      0.0305 
      [0.0394] 
Praxis II    0.0172*** 0.0182** 0.0177** 
    [0.0045] [0.0089] [0.0090] 
Praxis I   0.0134**  0.0017 0.0023 
   [0.0068]  [0.0087] [0.0088] 
BA Not earned in AR  -0.0153* -0.0403* -0.0203** -0.0393 -0.0390 
  [0.0081] [0.0226] [0.0104] [0.0243] [0.0241] 
Graduate Degree  0.0114 0.0029 0.0089 0.0021 -0.0005 
  [0.0074] [0.0107] [0.0083] [0.0109] [0.0112] 
Experience  -0.0008 0.0073** -0.0005 0.0068* 0.0068* 
  [0.0011] [0.0037] [0.0013] [0.0037] [0.0037] 
Experience Squared (units of 100)  -0.0009 -0.0370 -0.0022 -0.0353 -0.0351 
  [0.0034] [0.0277] [0.0043] [0.0280] [0.0280] 
2007  0.0202*** 0.0181* 0.0229*** 0.0179* 0.0179* 
  [0.0076] [0.0100] [0.0082] [0.0100] [0.0100] 
2008  0.0238*** 0.0224** 0.0252*** 0.0197* 0.0197* 
  [0.0081] [0.0106] [0.0086] [0.0108] [0.0108] 
Female  0.0413*** 0.0424*** 0.0452*** 0.0355*** 0.0364*** 
  [0.0075] [0.0113] [0.0089] [0.0120] [0.0121] 
Constant 0.0064 -0.0304*** -0.0531*** -0.0347*** -0.0447** -0.0445** 
 [0.0050] [0.0109] [0.0170] [0.0124] [0.0178] [0.0177] 
Observations 5,512 4,620 1,669 3,704 1,591 1,591 
R-squared 0.000 0.019 0.029 0.029 0.033 0.034 
Standard errors in brackets    
*** p<0.01, ** p<0.05, * p<0.1    
6
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Table 14: Language arts school-grade-subject level results with clustered error terms 
Variables (1) (2) (3) (4) (5) (6) 
Alternative Certification -0.0122 -0.0206 -0.0252 -0.0258 -0.0285 -0.0145 
 [0.0097] [0.0145] [0.0159] [0.0168] [0.0191] [0.0205] 
Alt. Cert/Exp. Interaction Term  0.0040 0.0057 0.0006 0.0017 0.0015 
  [0.0058] [0.0065] [0.0069] [0.0072] [0.0072] 
Alt. Cert/Grad. Degree Interaction Term      -0.0661* 
      [0.0361] 
Praxis II    0.0048 -0.0034 -0.0034 
    [0.0029] [0.0067] [0.0066] 
Praxis I   0.0074  0.0091 0.0088 
   [0.0051]  [0.0065] [0.0065] 
BA Not earned in Arkansas  0.0050 0.0060 0.0050 -0.0184 -0.0194 
  [0.0053] [0.0175] [0.0063] [0.0181] [0.0187] 
Graduate Degree  0.0008 0.0002 0.0011 -0.0037 -0.0003 
  [0.0045] [0.0074] [0.0053] [0.0077] [0.0078] 
Experience  7.23e-05 0.0013 -0.0002 0.0003 0.0004 
  [0.0007] [0.0023] [0.0009] [0.0022] [0.0022] 
Experience Squared (units of 100)  -0.0006 -0.0022 0.0018 0.0032 0.0029 
  [0.0022] [0.0161] [0.0031] [0.0157] [0.0157] 
2007  0.0067 0.0065 0.0067 0.0064 0.0063 
  [0.0055] [0.0073] [0.0058] [0.0075] [0.0075] 
2008  0.0075 0.0097 0.0072 0.0119 0.0120 
  [0.0060] [0.0083] [0.0063] [0.0083] [0.0082] 
Female  0.0141* 0.0192 0.0152 0.0264* 0.0260* 
  [0.0080] [0.0130] [0.0093] [0.0139] [0.0140] 
Constant 0.0028 -0.0140 -0.0273* -0.0157 -0.0293* -0.0304** 
 [0.0034] [0.0102] [0.0145] [0.0111] [0.0151] [0.0151] 
Observations 6,707 5,789 1,874 4,523 1,737 1,737 
R-squared 0.001 0.003 0.010 0.005 0.014 0.017 
Standard errors in brackets    
*** p<0.01, ** p<0.05, * p<0.1    
6
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School-Grade-Novice Analyses
As I noted in Table 9, traditionally certified teachers in our sample have much more 
experience than non-traditionally licensed teachers; an average of 12.9 years compared to 1.8 
years. I conduct additional analyses to take into account the varying levels of experience. 
Essentially, I want to compare new non-traditional teachers to new traditional teachers. I do this 
by limiting the sample to teachers within their first five years of experience. Once again, the 
results for math and language arts are for the most part consistent with the above analyses (See 
Tables 15 and 16). Praxis II scores remain the strongest predictor of performance in both 
subjects. The coefficients on alternative certification remain negative in each model, but are only 
marginally significant in one math model and significant (p. <0.05) in two ELA models. Again, 
the difference between traditionally and alternatively certified teachers is only significant when 
licensure exam scores are included in the model.  
  
Table 15: Math school-grade level results for novice teachers with clustered error terms
Variables (1) (2) (3) (4) (5) (6) 
Alternative Certification -0.0037 -0.0011 -0.0144 -0.0128 -0.0247* -0.0227 
 [0.0074] [0.0108] [0.0122] [0.0117] [0.0129] [0.0139] 
Alt. Cert/Exp. Interaction Term  -0.0009 0.0007 -0.0022 0.0022 0.0024 
  [0.0051] [0.0055] [0.0053] [0.0058] [0.0058] 
Alt. Cert/Grad. Degree Interaction 
Term      -0.0092 
      [0.0213] 
Praxis II    0.0141*** 0.0197*** 0.0199*** 
 
   [0.0042] [0.0062] [0.0062] 
Praxis I   0.0178***  0.0067 0.0066 
   [0.0055]  [0.0065] [0.0065] 
BA Not earned in Arkansas  0.0062 0.0033 0.0095 -0.0033 -0.0037 
  [0.0078] [0.0169] [0.0099] [0.0180] [0.0180] 
Graduate Degree  0.0007 -0.0040 -0.0028 -0.0083 -0.0068 
  [0.0063] [0.0078] [0.0066] [0.0079] [0.0087] 
Experience  0.0077 0.0045 0.0038 -0.0019 -0.0019 
  [0.0053] [0.0062] [0.0055] [0.0065] [0.0065] 
Experience Squared (units of 100)  -0.0011 -0.0007 -0.0006 0.0002 0.0002 
  [0.0010] [0.0013] [0.0010] [0.0013] [0.0013] 
2007  0.0173** 0.0182** 0.0155** 0.0172* 0.0172* 
  [0.0075] [0.0089] [0.0075] [0.0088] [0.0088] 
2008  0.0208** 0.0195** 0.0208** 0.0195** 0.0195** 
  [0.0086] [0.0099] [0.0085] [0.0097] [0.0097] 
Female  0.0053 0.0094 0.0039 0.0051 0.0048 
  [0.0065] [0.0081] [0.0075] [0.0087] [0.0088] 
Constant 0.0034 -0.0253** -0.0232* -0.0176 -0.0111 -0.0113 
 [0.0050] [0.0109] [0.0125] [0.0116] [0.0132] [0.0132] 
Observations 6,012 5,819 3,143 4,791 2,825 2,825 
R-squared 0.000 0.005 0.010 0.010 0.019 0.019 
Standard errors in brackets     
*** p<0.01, ** p<0.05, * p<0.1    
7
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Table 16: Lit school-grade level results for novice teachers with clustered error terms 
Variables (1) (2) (3) (4) (5) (6) 
Alternative Certification -0.0058 -0.0085 -0.0216** -0.0169* -0.0253** -0.0179* 
 [0.0055] [0.0081] [0.0093] [0.0097] [0.0105] [0.0107] 
Alt. Cert/Exp. Interaction Term  0.0033 0.0071 0.0055 0.0078 0.0082 
  [0.0040] [0.0047] [0.0046] [0.0051] [0.0051] 
Alt. Cert/Grad. Degree Interaction 
Term      -0.0339* 
      [0.0175] 
Praxis II    0.0038 0.0036 0.0043 
 
   [0.0029] [0.0047] [0.0047] 
Praxis I   0.0095**  0.0083* 0.0077 
   [0.0038]  [0.0047] [0.0047] 
BA Not earned in Arkansas  -0.0031 0.0077 0.0048 0.0031 0.0016 
  [0.0056] [0.0123] [0.0076] [0.0141] [0.0140] 
Graduate Degree  0.0031 -0.0036 0.0010 -0.0064 -0.0011 
  [0.0043] [0.0057] [0.0048] [0.0061] [0.0066] 
Experience  0.0043 0.0037 0.0022 -0.0008 -0.0009 
  [0.0036] [0.0042] [0.0039] [0.0045] [0.0045] 
Experience Squared (units of 100)  -0.0006 -0.0007 -0.0003 0.0000 0.0001 
  [0.0007] [0.0008] [0.0007] [0.0009] [0.0009] 
2007  0.0037 0.0042 0.0022 0.0031 0.0028 
  [0.0046] [0.0056] [0.0048] [0.0058] [0.0058] 
2008  -0.0032 0.0018 -0.0048 0.0014 0.0013 
  [0.0056] [0.0065] [0.0057] [0.0067] [0.0067] 
Female  0.0044 0.0044 0.0002 0.0014 0.0005 
  [0.0049] [0.0063] [0.0056] [0.0067] [0.0067] 
Constant 0.0000 -0.0101 -0.0088 -0.0018 -0.0007 -0.0016 
 [0.0034] [0.0078] [0.0091] [0.0080] [0.0098] [0.0099] 
Observations 6,012 5,819 3,143 4,791 2,825 2,825 
R-squared 0.000 0.003 0.008 0.004 0.009 0.011 
Standard errors in brackets     
*** p<0.01, ** p<0.05, * p<0.1    
7
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Teachers in the Tails 
 The above analyses suggest teacher performance on licensure exams, particularly the 
Praxis II content knowledge exam, is significantly correlated with student achievement. It could 
be the case that teachers in the tails of the Praxis distributions have a disproportionate impact on 
student achievement. To test this, I create indicator variables for teachers in the top and bottom 
ten percent and top and bottom 25 percent in terms of performance on the Praxis I and II. I then 
replicate the previously-presented analyses with indicators for teachers with Praxis I or II score 
in top or bottom of the distribution. As expected, higher scoring teachers tend to be significantly 
more effective at increasing student achievement in both subjects; although statistical 
significance is detected more readily in math.  
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Table 17: Math testing tails, school-grade level results with clustered error terms 
Variables 
Praxis I- 
10% 
Praxis I- 
25% 
Praxis II- 
10% 
Praxis II- 
25% 
Alternative Certification -0.0172 -0.0169 -0.0201** -0.0201** 
 [0.0105] [0.0105] [0.0102] [0.0102] 
Alt. Cert/Exp. Interaction Term 0.0054* 0.0054* 0.0045 0.0050* 
 [0.0029] [0.0029] [0.0029] [0.0029] 
Licensure Test-Top 0.0183* 0.0132** 0.0169*** 0.0080* 
 [0.0099] [0.0066] [0.0063] [0.0043] 
Licensure Test-Bottom -0.0176** -0.0013 
-
0.0274*** 
-
0.0157*** 
 [0.0079] [0.0066] [0.0060] [0.0045] 
BA Not earned in Arkansas -0.0003 0.0008 -0.0078 -0.0077 
 [0.0137] [0.0139] [0.0060] [0.0060] 
Graduate Degree -0.0066 -0.0066 -0.0023 -0.0025 
 [0.0059] [0.0059] [0.0043] [0.0043] 
Experience 0.0033* 0.0032 0.0010 0.0010 
 [0.0020] [0.0020] [0.0007] [0.0007] 
Experience Squared (units of 100) -0.0208 -0.0206 -0.0044* -0.0046* 
 [0.0147] [0.0149] [0.0025] [0.0025] 
2007 0.0122* 0.0123* 0.0131** 0.0132** 
 [0.0065] [0.0065] [0.0055] [0.0055] 
2008 0.0126* 0.0126* 0.0159** 0.0162** 
 [0.0075] [0.0075] [0.0063] [0.0063] 
Female 0.0147** 0.0144** 0.0096** 0.0086* 
 [0.0061] [0.0061] [0.0049] [0.0049] 
Constant -0.0202** -0.0225** -0.0148* -0.0128 
 [0.0101] [0.0104] [0.0078] [0.0080] 
Observations 5,916 5,916 13,407 13,407 
R-squared 0.008 0.007 0.009 0.007 
Standard errors in brackets 
*** p<0.01, ** p<0.05, * p<0.1 
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Table 18: Lit testing tails, school-grade level results with clustered error terms 
Variables 
Praxis I- 
10% 
Praxis I- 
25% 
Praxis II- 
10% 
Praxis II- 
25% 
 
Alternative Certification 
-
0.0170** -0.0166** -0.0134* -0.0135*  
 [0.0076] [0.0076] [0.0076] [0.0076]  
Alt. Cert/Exp. Interaction Term 0.0054** 0.0054** 0.0042* 0.0045**  
 [0.0022] [0.0022] [0.0022] [0.0021]  
Licensure Test-Top 0.0084 0.0104** 0.0086* 0.0043  
 [0.0067] [0.0047] [0.0045] [0.0033]  
Licensure Test-Bottom 
-
0.0158**
* 0.0022 -0.0138*** -0.0084**  
 [0.0058] [0.0048] [0.0046] [0.0034]  
BA Not earned in Arkansas 0.0080 0.0080 -0.0018 -0.0018  
 [0.0099] [0.0100] [0.0044] [0.0044]  
Graduate Degree -0.0040 -0.0040 0.0004 0.0003  
 [0.0042] [0.0042] [0.0031] [0.0031]  
Experience 0.0007 0.0006 0.0006 0.0006  
 [0.0012] [0.0012] [0.0005] [0.0005]  
Experience Squared (units of 100) -0.0003 -0.0003 -0.0007 -0.0008  
 [0.0084] [0.0084] [0.0018] [0.0018]  
2007 0.0012 0.0014 0.0020 0.0021  
 [0.0043] [0.0043] [0.0038] [0.0038]  
2008 -0.0007 -0.0005 -0.0021 -0.0020  
 [0.0053] [0.0053] [0.0045] [0.0045]  
Female 0.0090** 0.0085* 0.0048 0.0042  
 [0.0045] [0.0045] [0.0036] [0.0036]  
Constant -0.0082 -0.0112 -0.0056 -0.0044  
 [0.0071] [0.0072] [0.0057] [0.0058]  
Observations 5,916 5,916 13,407 13,407  
R-squared 0.007 0.006 0.004 0.004  
Standard errors in brackets  
*** p<0.01, ** p<0.05, * p<0.1  
 
High School 
 High school students take state standardized tests in four areas: algebra, biology, 
geometry, and literacy. The algebra, biology, and geometry exams are end-of-course exams, thus 
students may take them in different grades, depending on when they take the course. In 
Arkansas, Algebra is typically taken in 9
th
 grade, but a significant number of students do take the 
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class in 8
th
 grade. Geometry is typically taken in 10
th
 grade. The literacy exam is taken by all 11
th
 
grade students. I do not examine teacher impacts in biology. 
 In this section, I present the analysis of end-of-course exams in Algebra and geometry, 
and the eleventh grade literacy exam separately. In each of these analyses, I use most of the same 
variables that I used in the Benchmark analyses: licensure route, graduate degrees, experience, 
Praxis I, and Praxis II professional knowledge. Additionally, I am able to utilize the Praxis II 
content scores for each subject. For a small sample of secondary teachers, I am also able to 
identify the college major by a Classification of Instructional Program (CIP) code. These codes 
indicate if a teacher earned their degree in an education field or in the content field. For these 
analyses, I group all math content majors together and all English language arts majors together. 
I am also able to identify if the secondary teachers earned an education degree in their content 
field. A teacher who earns a bachelor of science in math education, for example, would fall in 
this category.  
Algebra 
We would expect teachers of Algebra to have good math skills, at least in comparison to 
teachers of other subjects. A good measure of this is the Praxis I math exam. As it turns out, the 
Algebra teachers do score markedly higher than other teachers. In Table 19, I display descriptive 
statistics of the teachers in the least restrictive Algebra model. As the data show, traditionally 
certified algebra teachers scored 0.899 standard deviations above the mean on the Praxis I math 
test, while alternatively certified algebra teachers scored 1.213 standard deviations above the 
mean of all test teachers in the data set. That is, Algebra teachers from both routes score much 
higher on the Praxis I exam than teachers of other subjects. 
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On each of the licensure exams, I conducted T-tests to determine if the differences 
between traditionally and alternatively certified teachers were significant. On all three Praxis I 
tests of basic skills, alternatively certified teachers scored significantly higher than traditionally 
certified teachers, p. <0.01. There was not a statistically significant difference between the two 
groups on the Praxis II professional knowledge exam, but alternatively certified teachers scored 
higher on the math content exam, a difference that was marginally significant, p.<0.10. 
The two groups differed from each other in other notable ways. Just as they did at the 
elementary level, traditionally certified algebra teachers have significantly more experience. In 
the same vein, traditionally certified algebra teachers are more likely to have a graduate degree, 
which would make sense if they have had more years to complete an advanced degree.  
Table 19: Characteristics of Algebra Teachers in Least Restrictive Model 
  
The difference in terms of effectiveness between alternatively certified teachers of 
algebra and traditionally certified teachers is negligible. Indeed, alternatively certified teachers 
appear to be no more or less effective than traditionally certified teachers as the coefficients for 
alternatively certified teachers are mixed and none are significant. Likewise, there seems to be no 
difference in terms of effectiveness for teachers with a graduate degree. 
Teacher Characteristic Traditional Non-Traditional Total 
Algebra Teachers 3,155 235 3,390 
Teachers with a Graduate Degree 41.2%*** 30.6% 40.5% 
Avg. Praxis I-Math z-score 0.899 (0.821)*** 1.213 (0.566) 0.043 (0.797) 
Avg. Praxis I- Writing z-score 0.199 (1.001)*** 0.443 (0.818) 0.234 (0.980) 
Avg. Praxis I- Reading z-score 0.197 (0.824)*** 0.591 (0.549) 0.252 (0.803) 
Avg. Praxis II- Prof. Know. z-score 0.062 (0.749) 0.114 (0.754) 0.064 (0.749) 
Avg. Praxis II- Math  -0.061 (0.723)* 0.036 (0.565) -0.053 (0.712) 
White 89.1%* 92.8% 89.4% 
Black 9.2%*** 2.6% 8.8% 
Female 65.9% 60.9% 65.6% 
Years of Experience 13.3*** 2.7 12.5 
*** p<0.01, ** p<0.05, * p<0.1    
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 Just as they were in the Benchmark analyses, a teacher’s prior test scores on licensure 
exams tend to be the strongest predictors of effectiveness in the classroom. Although, in this 
instance it is not the Praxis II professional knowledge test that is positively correlated with value-
added. Rather, Praxis II math content tests and an average of Praxis I scores are positively 
associated with student achievement. When each of these exams is included as the sole test 
score, both are significant at conventional levels. When all three exams are included in the 
analysis, Praxis I and Praxis II content knowledge tests are marginally significant. Interestingly, 
the relationship between teachers’ scores on the professional knowledge exam and value-added 
student achievement is negatively related and marginally significant when the other two exams 
are included in model five. 
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Table 20: Algebra Results with error terms clustered at the school-grade level 
Variables (1) (2) (3) (4) (5) (6) 
Alternative  
Certification -0.008 -0.017 0.011 -0.013 -0.026 0.083 
 [0.021] [0.035] [0.071] [0.035] [0.036] [0.086] 
Alt. Cert/Exp.   0.002 -0.009 -0.009 0.003 -0.025 
Interaction Term  [0.009] [0.014] [0.007] [0.010] [0.016] 
Praxis II- Math     0.024** 0.033* 
 
    [0.009] [0.017] 
Praxis II- Prof.   0.006   -0.035* 
Know.   [0.009]   [0.020] 
Praxis I-Average    0.033***  0.039* 
    [0.013]  [0.021] 
BA Not earned in   -0.006 0.005 -0.063 -0.012 -0.067 
AR  [0.016] [0.018] [0.040] [0.020] [0.045] 
Graduate Degree  0.003 0.005 0.010 -0.001 -0.005 
  [0.012] [0.013] [0.017] [0.013] [0.021] 
Experience  0.002 0.003 0.013*** 0.002 0.008 
  [0.002] [0.002] [0.005] [0.002] [0.007] 
Experience Squared  -0.006 -0.018*** -0.105*** -0.006 -0.080** 
(units of 100)  [0.005] [0.007] [0.035] [0.007] [0.040] 
2007  0.006 0.000 0.028 0.000 0.033 
  [0.013] [0.015] [0.018] [0.013] [0.020] 
2008  -0.007 -0.015 0.016 -0.010 0.022 
  [0.015] [0.017] [0.022] [0.015] [0.025] 
2009  0.012 0.006 0.027 -0.004 0.030 
  [0.016] [0.017] [0.023] [0.016] [0.027] 
2010  -0.000 0.006 0.017 -0.003 0.037 
  [0.020] [0.021] [0.029] [0.019] [0.034] 
Female  0.043*** 0.047*** 0.021 0.044*** 0.029 
  [0.012] [0.015] [0.019] [0.014] [0.024] 
Constant -0.014 -0.039* -0.036 -0.067** -0.022 -0.041 
  [0.021] [0.023] [0.030] [0.022] [0.039] 
Observations 4,012 3,390 2,070 1,381 2,636 832 
R-squared 0.001 0.012 0.024 0.030 0.017 0.054 
Standard errors in brackets     
*** p<0.01, ** p<0.05, * p<0.1    
 
 Additional analyses were conducted while restricting the sample to only teachers in their 
first five years of teaching. In these analyses, none of the variables of interest were significant 
and none of the signs changed dramatically.  
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Geometry 
 Like Algebra teachers, we might expect teachers of geometry to have higher scores on 
math exams than the average teacher. Once again, this bears out in the data, both traditionally 
and alternatively certified geometry teachers score relatively high on the Praxis I math exam, 
0.928 of a standard deviation for traditionally certified teachers and 1.261 for alternatively 
certified teachers. In fact, both sets of teachers score higher than the average teacher on all three 
segments of the Praxis I exam; though in each instance, alternatively certified teachers scored 
significantly higher than the traditionally certified teachers. On the Praxis II professional 
knowledge exam, the two groups were closer to the average and the difference between the two 
groups was not significant, nor were they significantly different on the Praxis II math content 
knowledge exam. Alternatively certified teachers were significantly more likely to be non-black, 
male, and have significantly less experience. 
Table 21: Characteristics of Geometry Teachers in Least Restrictive Model 
 
 We might expect the geometry results to be very similar to the algebra results. After all, 
both are end-of-course exams in math subjects and the samples of teachers in both subjects are 
quite similar. Nevertheless, there are some notable differences between the algebra and geometry 
Teacher Characteristic Traditional Non-Traditional Total 
Geometry Teachers 2,437 204 2,641 
Teachers with a Graduate Degree 43.0% 30.9% 42.0% 
Avg. Praxis I-Math z-score 0.928 (0.765)*** 1.261 (0.522) 0.982 (0.741) 
Avg. Praxis I- Writing z-score 0.137 (0.888)*** 0.460 (0.897) 0.189 (0.897) 
Avg. Praxis I- Reading z-score 0.239 (0.788)*** 0.507 (0.536) 0.282 (0.759) 
Avg. Praxis II- Prof. Know. z-score 0.087 (0.694) 0.198 (0.752) 0.091 (0.697) 
Avg. Praxis II- Math  -0.035 (0.700) 0.017 (0.559) -0.030 (0.688) 
White 89.4%* 93.6% 89.7% 
Black 9.2%*** 0.5% 8.5% 
Female 65.1%*** 51.0% 64.0% 
Years of Experience 13.6*** 3.0 12.8 
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results. For starters, the coefficient on alternatively certified teachers is negative in every model 
and marginally significant in two of those models, including the most direct test of certification. 
Unlike the algebra results, none of the Praxis scores are significant predictors of effectiveness in 
teaching geometry. Similar to the other end-of-course analysis, teachers of geometry tend to 
benefit from years of experience, but are not more effective when they have a master’s degree.  
82 
 
Table 22: Geometry Results with error terms clustered at the school-grade level 
Variables (1) (2) (3) (4) (5) (6) 
Alternative  -0.040* -0.032 -0.093* -0.001 -0.041 -0.104 
Certification [0.021] [0.036] [0.053] [0.038] [0.039] [0.073] 
Alt. Cert/Exp.   -0.005 0.014 -0.014 -0.002 0.014 
Interaction Term  [0.011] [0.009] [0.011] [0.012] [0.011] 
Praxis II- Math     0.014 0.011 
 
    [0.010] [0.020] 
Praxis II- Prof.   0.018   -0.003 
Knowledge   [0.012]   [0.025] 
Praxis I-Average    0.017  0.041* 
    [0.018]  [0.024] 
BA Not earned in   -0.037** -0.031 -0.088* -0.047** -0.032 
Arkansas  [0.018] [0.025] [0.051] [0.022] [0.070] 
Graduate Degree  0.0073 0.002 0.020 -0.006 0.013 
  [0.012] [0.014] [0.020] [0.014] [0.026] 
Experience  0.004** 0.004 0.017*** 0.004* 0.013 
  [0.002] [0.003] [0.005] [0.002] [0.008] 
Experience Squared  -0.014** -0.018** -0.106*** -0.011 -0.090** 
(units of 100)  [0.005] [0.008] [0.037] [0.007] [0.011] 
2007  0.014 -0.005 0.005 0.006 -0.031 
  [0.018] [0.021] [0.027] [0.019] [0.029] 
2008  0.013 0.008 0.014 0.005 0.002 
  [0.024] [0.027] [0.030] [0.023] [0.030] 
2009  0.002 -0.029 0.003 -0.014 -0.035 
  [0.022] [0.027] [0.031] [0.021] [0.030] 
2010  0.006 -0.019 0.013 -0.001 -0.011 
  [0.023] [0.027] [0.032] [0.022] [0.031] 
Female  0.018 0.025 0.018 0.020 0.014 
  [0.012] [0.015] [0.018] [0.013] [0.022] 
Constant -0.004 -0.024 0.005 -0.067* -0.011 -0.014 
 [0.011] [0.026] [0.032] [0.036] [0.025] [0.044] 
Observations 3,091 2,641 1,552 1,071 2,109 652 
R-squared 0.003 0.019 0.025 0.049 0.023 0.053 
Standard errors in brackets     
*** p<0.01, ** p<0.05, * p<0.1    
  
 Once again, I conducted the above analyses while restricting the sample to novice 
teachers in their first five years. As it was in algebra, none of the variables of interest were 
significant at conventional levels. 
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English Language Arts 
Unlike algebra and geometry, the English language arts exam is not an end-of-course 
exam; rather, it is an exam given to all students in the eleventh grade. Though this is a notable 
difference, I do not expect this to markedly change the results. A more important distinction 
between the end-of-course exams and the English language arts exam is in regards to the 
teaching core. The number of alternatively certified teachers is markedly lower in ELA than in 
the two math subjects. The likely reason for this is simple supply and demand. The Arkansas 
Department of Education regularly reports shortages of secondary math teachers, but rarely 
reports shortages in English subjects (Arkansas Department of Education 2012). More shortages 
in math would necessitate the hiring of more alternatively certified teachers.  
 In both math subjects, alternatively certified teachers scored significantly higher on all 
sections of the Praxis I; not so in ELA. The average score was higher for non-traditional teachers 
than it was for traditionally certified teachers; but the difference between the two was not 
significant. Alternatively certified teachers did score significantly higher, however, on both types 
of Praxis II exams, professional knowledge and the content exam. For the professional 
knowledge exam, the average score for alternatively certified teachers was 0.644 standard 
deviations higher than for traditionally certified teachers. 
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Table 23: Characteristics of ELA Teachers in Least Restrictive Model 
  
The most notable finding in terms of ELA is that none of the observed teacher 
characteristics appear to significantly influence student achievement. That is, none of the 
variables are significant, save for the binary variable that indicates if teachers earned their 
bachelor’s degree outside of Arkansas. Even then, the coefficient is only marginally significant 
in two of the five models. Performance on the Praxis I and II exams is not significant, nor are 
graduate degrees or experience. The results were similar when the data were restricted to novice 
teachers. 
 
Teacher Characteristic Traditional 
Non-
Traditional 
Total 
English 11 Teachers 1,205 76 1,281 
Teachers with a Graduate Degree 41.5% 35.5% 41.1% 
Avg. Praxis I-Math z-score 0.188 (0.883) 0.311 (0.854) 0.202 (0.879) 
Avg. Praxis I- Writing z-score 0.486 (0.886) 0.5499 (0.612) 0.493 (0.859) 
Avg. Praxis I- Reading z-score 0.453 (0.717) 0.584 (0.642) 0.468 (0.709) 
Avg. Praxis II- Prof. Know. z-score 0.180 (0.798)*** 0.824 (0.607) 0.204 (0.801) 
Avg. Praxis II- ELA  -0.043 (0.757)*** 0.249 (0.747) -0.021 (0.759) 
White 90.0% 89.5% 89.9% 
Black 8.7%** 1.3% 8.3% 
Female 85.6%*** 71.1% 84.8% 
Years of Experience 12.6*** 3.3 12.1 
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Table 24: ELA Results with error terms clustered at the school-grade level 
Variables (1) (2) (3) (4) (5) (6) 
Alternative Certification 0.006 0.014 -0.069 0.010 0.008 -0.176 
 [0.17] [0.042] [0.099] [0.051] [0.043] [0.136] 
Alt. Cert/Exp.   0.002 0.018 -0.001 0.002 0.040 
Interaction Term  [0.009] [0.021] [0.013] [0.010] [0.028] 
Praxis II- English      0.013  
Language Arts     [0.009]  
Praxis II- Professional    0.015   0.013 
Knowledge   [0.011]   [0.019] 
Praxis I-Average    0.005  -0.030 
    [0.013]  [0.031] 
BA Not earned in   -0.024* -0.032* 0.004 -0.024 -0.044 
Arkansas  [0.015] [0.017] [0.025] [0.016] [0.036] 
Graduate Degree  -0.005 0.014 -0.010 0.003 -0.011 
  [0.008] [0.010] [0.015] [0.010] [0.021] 
Experience  0.001 0.002 -0.001 0.001 0.001 
  [0.001] [0.002] [0.004] [0.002] [0.006] 
Experience Squared  -0.001 -0.007 0.005 -0.002 -0.006 
(units of 100)  [0.004] [0.007] [0.020] [0.005] [0.024] 
2008  0.040 0.106 0.042 0.009 0.060 
  [0.111] [0.116] [0.141] [0.105] [0.176] 
2009  0.039 0.108 0.046 0.013 0.070 
  [0.111] [0.117] [0.142] [0.106] [0.178] 
2010  0.043 0.110 0.042 0.011 0.060 
  [0.110] [0.116] [0.141] [0.105] [0.179] 
Female  0.019 0.019 0.022 0.014 0.067 
  [0.015] [0.018] [0.025] [0.018] [0.046] 
Constant 0.002 -0.052 -0.135 -0.055 -0.023 -0.110 
 [0.009] [0.111] [0.120] [0.144] [0.106] [0.181] 
Observations 1,539 1,281 739 530 991 293 
R-squared 0.000 0.011 0.042 0.008 0.010 0.049 
Standard errors in brackets     
*** p<0.01, ** p<0.05, * p<0.1    
 
College Major 
 It makes intuitive sense that a teacher with a great deal of content knowledge would be 
more effective than a teacher with little content knowledge. In the following analyses, I test this 
assumption. As I have noted, I am able to identify the degree of a set of teachers via a CIP code. 
This code indicates whether the teacher has an education degree or a content area degree. In the 
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analyses below, I examine the impact of having a math degree from the content area or a math 
education degree on value-added student achievement. For the 11
th
 grade literacy exam, I 
conduct the same type of analyses with English language arts degrees. Table 25 indicates the 
percentages of teachers with a degree in their content field or in an education content field. A 
content degree would mean a math or language arts degree. An education content degree is an 
education degree in a specific field. The remaining teachers have an assortment of other degrees. 
Table 25: Number of teachers with a content or education content degree in teaching area 
 Algebra Geometry ELA 
Content Degree 13.8% 12.4% 18.6% 
Ed. Content Degree 16.2% 18.2% 22.7% 
 
Table 26: Impact of College Degrees on Value-added Student Achievement, with error 
terms clustered at the school-grade level 
Variables Algebra Geometry ELA 
Content Degree  0.064** 0.002 0.043 
 
[0.032] [0.042] [0.035] 
Ed. Content Degree  -0.022 -0.035 0.017 
 [0.035] [0.040] [0.027] 
Experience  0.015** 0.025** 0.001 
 [0.007] [0.011] [0.006] 
Experience Squared -0.064 -0.164** 0.020 
(units of 100) [0.046] [0.065] [0.036] 
2007 0.024 -0.007  
 [0.040] [0.063]  
2008 -0.038 -0.042 -0.010 
 [0.039] [0.054] [0.079] 
2009 -0.004 -0.039 -0.024 
 [0.040] [0.052] [0.078] 
2010 -0.042 -0.040 -0.021 
 [0.041] [0.057] [0.078] 
Constant -0.025 0.017 -0.000 
 [0.039] [0.056] [0.080] 
Observations 419 346 172 
R-squared 0.050 0.073 0.041 
Standard errors in brackets  
*** p<0.01, ** p<0.05, * p<0.1  
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 The analyses indicate that teachers with a degree in a math content area tend to perform 
significantly better than the average teacher and better than teachers with a math education 
degree in Algebra. This is in line with previous research. In three separate studies, Goldhaber and 
Brewer (1997a; 1997b; 2000) found that secondary teachers with a degree in math were 
significantly more effective than those without a math degree. Harris and Sass (2011) similarly 
found that math teachers with more college credits in math tended to perform better than teachers 
with fewer credits. Conversely, Goldhaber and Brewer (2000) and Rockoff et al. (2008) found no 
benefit to having a degree in education. 
 Prior research has tended to find no impact for teachers of English language arts with a 
degree in the field. Likewise, I find no impact of having an ELA content degree or an ELA 
education degree. It should be noted, however, that the number of observations in each of the 
three observations is below 420 teachers, only 172 in ELA. 
Summary of Findings 
Ensuring students have a quality teacher is a worthy endeavor. To do this, Arkansas, like 
most states, has instituted a licensure system whereby teachers must pass a series of 
examinations to earn a teaching license. The traditional route requires a degree in education, 
student teaching, and passage of the licensure tests. The alternative route allows individuals with 
any degree, who pass the licensure exams, and find a job, to enter the classroom without student 
teaching experience. 
In this chapter I address my research questions and sub questions. To answer these 
questions I utilize a two-step approach. First, I estimate student value-added with a parsimonious 
model, controlling for two years of achievement data in math and ELA. I attribute the value-
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added to teachers at a school-grade level and regress on observable teacher characteristics, 
including licensure exam scores and licensure route. A summary of the findings can be seen in 
Table 27. In the table, I note variables that were significant and positive with a “+”, while 
variables that were significant and negative are marked with a “-“. If a variable was not 
significant, the space is left blank. For the Benchmark exams, I did not analyze the effect of 
Praxis II content scores, thus I have marked it NA in each of those models. 
Table 27: Summary of Findings  
 
Praxis I Alt Cert 
Praxis II- 
Prof. 
Praxis II- 
Content 
Graduate 
Deg 
Exp 
Math (School-Grade) +  + NA   
ELA (School-Grade) +  + NA   
Math (S-G-Subject) +  + NA   
ELA (S-G-Subject)       
Math (Novice) +  + NA   
ELA (Novice) +  + NA   
Algebra +   +  + 
Geometry  -    + 
11
th
 Grade Literacy       
       
Below I answer the research questions outlined in chapter one. 
(1). Do traditionally certified teachers generate significantly larger increases in student  
achievement on standardized exams than alternatively certified teachers? 
Certification route does not provide clear results. The differences between groups tend to be 
small and marginally significant only when I control for prior academic achievement as 
measured by teacher licensure exams. Since alternatively certified teachers score significantly 
higher on licensure exams, on average, including these scores biases the estimates of alternative 
certification downward. I will discuss this further below. Nevertheless, the coefficient on 
alternative certification typically remains negative, but insignificant, when teacher test scores are 
not included. At the secondary level, the differences between traditionally and alternatively 
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certified teachers are not significantly different at the p. <0.05 level, even when controlling for 
teacher performance on licensure exams. In geometry, alternatively certified teachers performed 
less well, and the difference was marginally significant at the p. <0.10 level. Therefore, I fail to 
reject the null hypothesis that alternatively certified teachers increase student achievement at 
similar rates as traditionally certified teachers in 8 out of 9 tests of that hypothesis. On average, 
alternatively certified teachers tend to perform slightly lower than traditionally certified teachers, 
but there is more variation within each group than between groups. 
 (2). Are teacher licensure exams scores related to gains in student achievement?  
 Yes, the data are sufficient to reject the null hypothesis that there is no relationship 
between a teacher’s score on a licensure exam and their effectiveness at improving student 
achievement, although there are some caveats to this conclusion. Teachers who score higher on 
licensure exam tend to perform better than their lower scoring counterparts. The Praxis I test has 
a positive significant relationship with student achievement growth in math and ELA on the 
Benchmark exam. At the secondary level, the Praxis 1 has a positive significant relationship with 
student growth on the algebra EOC, but no on the geometry EOC or 11
th
 grade literacy exam. At 
the elementary level, the Praxis II professional knowledge exam is a significant predictor of 
performance in teaching both math and ELA. At the secondary level, it is not significantly 
related to student achievement growth. I am only able to analyze the Praxis II content exam at 
the secondary level. Here, it is significantly related to student achievement growth in algebra, but 
not in geometry or 11
th
 grade literacy.  
It is important to remember, licensure exams were not intended to be predictors of 
performance in the classroom; rather they are a minimum quality guard. Thus, they weed out 
extremely low performers. Additionally, since they are designed around a cut-point, some tests 
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have ceiling effects. Still, performance on licensure exams, especially the Praxis II, tends to be a 
significant predictor of future performance. This is in accord with a wide literature base that 
suggests teachers with more content knowledge or higher prior academic achievement tend to be 
more effective teachers. I suspect a test designed to capture a full range of abilities among 
prospective teachers may have even better predictive power.  
    (3). Do factors that determine teacher salaries impact student achievement? 
Although the findings in this dissertation are not as conclusive as some of the previous research, 
there is some reason to believe experience matters, at least in the first few years of teaching. 
Having a graduate degree, on the other hand, does not seem to improve a teacher’s performance 
in the classroom.  
(4). Do secondary teachers with a degree in the field they are teaching generate the same 
learning gains as teachers without a degree in the content field? 
Algebra teachers with a degree in their content field perform significantly better than algebra 
teachers without a degree in the content field. However, in geometry and 11
th
 grade literacy, no 
such relationship was detected. Interestingly, teachers who earn a degree from a college of 
education with an emphasis in their content field did not perform significantly better or worse 
than other teachers in the sample. 
Alternative Certification and Licensure Exam Scores 
 One of the promises of alternative certification is the ability to bring high-performing 
individuals from other fields into teaching, without requiring them to get an education degree. 
From our analyses, this seems to be happening. In every analysis, the individuals entering the 
profession via an alternative route score higher on at least one of the licensure exams. This is not 
out of the ordinary. In New York, "only 5 percent of newly hired Teaching Fellows and TFA 
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teachers in 2003 failed the LAST [Liberal Arts and Sciences Test] exam on their first attempt, 
while 16.2 percent of newly hired traditional teachers failed the LAST exam" (Boyd et al., 2008, 
p. 815).  
 At the outset of the dissertation, I indicated the analysis of licensure routes could not 
account for the selection effects of each route to the classroom. That means a comparison of 
teachers entering the classroom via the traditional or alternative route does not just capture the 
effect of the training, or lack thereof, which is entailed in each pathway. The comparison does 
capture those differences, but it also captures the differences that are caused by systematic 
selection into the two fields. As we have seen, alternatively certified teachers consistently score 
higher, on average, on most licensure exams. This is a very good indicator that a very different 
type of individual is entering the classroom through the alternative pathways. 
 For this reason, it is inappropriate to control for licensure exam score when comparing 
the two pathways. Alternative certification attracts individuals with higher scores on licensure 
exams and performance on these exams is correlated with performance in the classroom. Thus, 
controlling for licensure scores in this case would be like controlling for batting average in a 
regression model predicting the number of victories achieved by a baseball team.  
Another systematic difference between teachers entering through traditional and 
alternative pathways is gender. The alternatively certified teachers in this sample are 
significantly more likely to be male, especially at the elementary level. Thus, the alternative 
licensure route seems to be attracting above average individuals, in terms of licensure exam 
scores, and males into elementary classrooms. 
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Chapter V - Discussion 
 It is a well-established fact that teachers can have a tremendous impact on student 
achievement. In this dissertation, I examine the relationship between several observable teacher 
characteristics and value-added student achievement. The characteristics I examine are common 
metrics used to identify teacher quality: certification, licensure exam scores, experience, master’s 
degrees, and content area degrees. Certification and licensure exams scores are screens, which 
are used to keep low-performing individuals from entering the profession. Experience and 
master’s degrees are used to determine the salary of the vast majority of teachers (National 
Center for Education Statistics 2008). Since they are used to determine salaries, they are de facto 
measures of quality. Content degrees are not used to determine eligibility for certification in 
Arkansas, nor are they used for pay decisions. They are, however, often lauded as desirable, 
especially for secondary teachers.  
 In this chapter, I briefly summarize the findings from this dissertation and describe how 
those findings fit within the larger body of research. From these findings, I outline some policy 
suggestions for Arkansas lawmakers. Based on the evidence, these policy recommendations 
would improve the overall quality of teachers, a desirable goal. I recognize, however, that this 
study has numerous limitations which warrant caution in both the interpretation of my findings 
and in the policy recommendations. I believe, however, that with additional study, these findings 
will hold. I offer the following recommendations for future study. These recommendations are 
not just for scholars, but also for state officials who oversee and maintain the collection of data. I 
close the chapter with some final thoughts. 
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Teacher Certification 
 In this dissertation, I sought to find out if any observable teacher characteristics were 
significantly related to teacher effectiveness. To clarify, by effectiveness I mean the ability of a 
teacher to improve student achievement on state administered standardized achievement exams. 
While there may be many definitions of effectiveness, I believe improving student achievement 
is the most important. As Ritter and Shuls (2012) noted, “If a teacher teaches what seems to him 
a very thoughtful and careful lesson, but students don’t learn the skills and/or knowledge 
intended, was it a good lesson? The answer, we believe, is obvious: If students aren’t learning, 
then the teaching isn’t effective” (p. 34). Ritter and Shuls go on to make a compelling case for 
why test scores are an appropriate measure of teacher effectiveness. They note that all other 
strategies for capturing effectiveness, like observations or National Board Certification, are all 
proxies intended to capture whether or not a teacher is an effective educator. Obviously, I concur 
with Ritter and Shuls. The tests used in Arkansas align to our curriculum standards. Teachers are 
hired to teach those standards; therefore, evaluating their performance based on student growth 
seems prudent.  
 The primary focus of this dissertation is on the relationship between licensure screens and 
effectiveness. I examine whether traditionally certified teachers are more effective than 
alternatively certified teachers. I also examine the relationship between a teacher’s performance 
on licensure exams and student achievement. The findings presented here are interesting in and 
of themselves, but also because they explore whether the findings from the more urbanized states 
and cities are consistent with those of an analysis conducted in Arkansas, a rural state. 
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Results 
 Based on the evidence presented in this dissertation, the difference between traditionally 
and alternatively certified teachers in terms of effectiveness is negligible. I examine the 
difference between these two groups in mathematics and language arts via the Benchmark exams 
administered in grades three through eight, on end-of-course exams in Algebra and geometry, 
and on the grade 11 literacy exam. In every instance, alternatively certified teachers were not 
significantly better or worse than traditionally certified teachers at the standard significance level 
of p. <0.05. There was one marginally significant difference in geometry, where traditionally 
certified teachers tended to perform at higher levels. 
 In the broader research literature, the results have not been conclusive on this matter. 
Some researchers have found alternatively certified teachers to be significantly worse (Boyd et 
al. 2008; Clotfelter, Ladd, and Vigdor 2007 & 2010; Goldhaber & Anthony 2007). Others have 
null findings, as I have (Croninger et al. 2003; Goldhaber & Brewer 2000; Constantine et al. 
2009). All of these studies, even the ones with significant findings, note that the difference 
within groups is much larger than the difference between groups. I note this same phenomenon 
here. In short, my findings demonstrate the differences between traditionally and alternatively 
certified teachers are negligible and small in comparison to the variation within each group. 
These findings fit within the existing research base. 
Teacher Licensure Exams 
 Licensure exams are designed to keep low-performing individuals from the classroom; 
they are not designed to be measures of teaching effectiveness. As I have noted, the structure of 
these exams may mean that some exams have ceiling effects, because the test is not attempting to 
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determine exactly how much someone knows. Nevertheless, licensure exams do provide useful 
information regarding teacher quality. 
 In this dissertation, I analyze the relationship between a teacher’s performance on 
licensure exams and value-added student achievement. In grades three through eight, I utilize 
teacher data from the Praxis I exam and the Praxis II professional knowledge exam. Praxis I is a 
test of basic skills in math, reading, and writing. Teachers generally take this in their sophomore 
year to enter into a teacher preparation program. The Praxis II professional knowledge exam is 
typically taken at the end of an undergraduate program. It is meant to assess the teacher’s 
knowledge of pedagogical practice. In addition to these two exams, I examine the relationship 
between the Praxis II content exams at the high school level.  
Results 
 Although it is designed as a test of basic skills, the Praxis I exam was consistently related 
to value-added student achievement in a significant positive direction. It is significantly related 
in both math and language arts at the elementary level. Praxis I scores are also significantly 
related to effectiveness in teaching Algebra at the secondary level. The Praxis II professional 
knowledge exam, on the other hand, is significantly related to a teacher’s performance in the 
elementary grades, but not secondary. Finally, Algebra teachers who scored higher on the Praxis 
II math content exam tend to perform better. This finding does not hold for geometry teachers or 
for English language arts teachers. 
 These findings are not altogether surprising. The Praxis I exam is a skills-based test, 
meaning it is designed to assess what a teacher is able to do or how well they can perform in 
each of the three subjects. That is not too unlike the SAT (Boyd et al 2008) or the ACT 
(Ferguson & Ladd 1996), which have been found to be positively related to teacher 
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effectiveness. Individuals who are able to perform better on a standardized test of this sort may 
be more academically capable than students who do not score so well. It makes sense that more 
academically capable people would be more effective instructors.  
 The Praxis II results are also not surprising. Numerous researchers have found a 
significant, positive relationship between performance on a teacher licensure exam and a 
teacher’s ability to improve student achievement at the elementary level (Clotfelter, Ladd, & 
Vigdor 2006, 2007; Goldhaber 2007) and high school levels (Clotfelter, Ladd, & Vigdor 2010). 
The findings also fit within the theoretical understanding of what it might take to be an effective 
elementary or secondary teacher. Shuls and Ritter (2013) state, it is evident “that the 
prerequisites to be an effective elementary or secondary teacher are markedly different” (p. 32). 
We suggest that elementary teachers need a deeper understanding of child development than 
high school teachers. Conversely, we argue that high school teachers need to have a good grasp 
of content knowledge. The results presented in this dissertation support those assertions. 
Elementary teachers who score higher on the Praxis II professional knowledge exam tend to be 
more effective. This does not carry through to high school teachers. I am unable to examine the 
Praxis II content knowledge exam at the elementary grades, but at the secondary there is a 
significant relationship between a teacher’s performance on the math content knowledge exam 
and their effectiveness at teaching algebra.  
Experience and Masters Degrees 
 The Schools and Staffing Survey (2008), released by the National Center for Education 
Statistics, indicates that the vast majority of teachers are paid based on a salary schedule. Though 
these schedules can take many forms, the most common form includes steps and lanes based on 
years of experience and additional college attainment, including a master’s degree. Because 
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many school districts base almost their entire teacher compensation on these two variables, they 
are by proxy traditional measures of teacher quality.  
Results 
 There is some evidence, from my analyses, that experience matters to a limited extent. 
The literature is quite clear that new teachers tend to perform worse, on average, than their more 
experienced counterparts  (Boyd et al., 2006; Boyd et al. 2008; Clotfelter, Ladd, & Vigdor 2006, 
2007, Croninger et al. 2003; Rockoff 2004; Rivkin, Hanushek, & Kain 2005; Kane, Rockoff, & 
Staiger 2008; Krieg 2006; Goldhaber & Anthony, 2007; Cavalluzzo, 2004; West & Chingos, 
2009; Dee, 2004; Xu, Hannaway, & Taylor, 2011). The benefit to a year of experience, however, 
is not linear; most of the gains come within the first few years of teaching. 
 Master’s degrees are not significantly related to student achievement in any of my 
models. This too is consistent with the literature (Aaronson, Barrow, & Sander 2007; Clotfelter, 
Ladd, & Vigdor  2007, 2010; Croninger et al. 2003; Hanushek et al. 2005; Krieg 2006; Rockoff 
et al. 2008; Xu, Hannaway, & Taylor, 2011). There are many reasons why this may be the case. 
First, it could be that teachers take master’s courses to earn a raise, not to improve. That is an 
important distinction, as any teacher will tell you, “you get out of class, what you put into it.” If 
the goal is not improvement, we might not expect dramatic improvements in effectiveness. 
Moreover, teachers often earn advanced degrees in subjects that may not be designed to improve 
their instructional capacity. For instance, many teachers earn master’s degrees in administration. 
It may be the case that the training necessary to become an administrator is not related to the 
skills necessary to be a good teacher. 
98 
 
Content Degrees 
 Intuitively, it makes sense that effective teachers will have a deep understanding of 
content knowledge. The National Math Panel concluded that it is not just intuition, but evidence 
that supports this claim (U.S. Department of Education 2008). The panel suggests that teachers 
of math need to have a deep understanding of math. The Arkansas data provide the ability to test 
this assumption with a sample of secondary teachers for whom the appropriate data are available. 
Using CIP codes I am able to identify whether a teacher has earned a bachelor’s degree in a 
content field or in the field of education. Moreover, I am able to identify whether the teachers 
with an education degree have earned an education degree with a focus in their content area; 
such as a bachelor’s of science in math education. 
Results 
 For the algebra and geometry end-of-course exams, I examine the relationship between 
having a bachelor’s degree in math or math education and effectiveness at improving student 
achievement. The relationship between a content degree and value-added student achievement is 
positive and statistically significant in Algebra, .p <0.05. It is positive in geometry, but not 
significant. Interestingly, the coefficient for teachers with a math education degree is negative, 
but not significant, in both algebra and geometry. Similarly, there is not a significant relationship 
between language arts degrees and performance as an 11
th
 grade language arts teacher. 
 It is not surprising that there is a significant result in math. Goldhaber and Brewer 
(1997a; 1997b; 200) similarly conclude that math educators tend to be more effective if they 
have a degree in the field. Likewise, Harris and Sass (2011) note that teacher effectiveness is 
positively related to the number of subject content credits a teacher has completed. No such 
findings have been demonstrated in language arts. 
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Limitations and Suggestions for Future Research 
 There are, of course, limitations to these findings that warrant caution. One big limitation 
is the inability to match students directly to teachers. Although matching teachers and students to 
a school grade does not bias the results, it makes the difference between groups more difficult to 
identify. It also makes it difficult to generate precise estimates of the impact of a particular 
variable. Future research should attempt to match students to teachers. To do this, the Arkansas 
Department of Education will need to improve data collection and verify the links between 
students and teachers are accurate. 
 The location of this study also provides a limitation on interpretation. Just as New York 
City is not like much of the country, Arkansas does not represent urban states and cities. Still, the 
results here in many ways suggest the findings are consistent between urban and rural settings. 
Additional research in other states will help verify these findings. 
 There are also limitations that arise from the nature of the data. For instance, I have a 
binary variable that indicates if a teacher has an alternative or traditional teaching license. From 
this we see almost no real differences between the groups. What we do not see is the 
effectiveness of individuals with no certification. It could be the case that both pathways do an 
effective job of keeping out the lowest performers. I also have the problem of non-random 
sorting of teachers to licensure paths and students to teachers. I cannot say that one pathway is 
more effective in training teachers because the individuals that select into each path are 
noticeably different. Therefore the evaluation has to take into account the differences of the 
individuals selecting into each licensure route. The issue of non-random sorting of students to 
teachers can, and has been (Constantine et al. 2009) addressed by conducting an experiment 
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where students are randomly assigned to teachers of different routes. To date, non-random 
sorting at the teacher level has not been addressed. 
 The findings on teacher licensure exams are also limited by the data. Praxis exams are not 
intended to capture an individual’s full range of ability. In many cases these tests have ceilings, 
with many individuals scoring towards the highest score possible. Teacher licensure scores are 
also limited in that teachers who fail the exams do not appear in my data. Since a pattern exists in 
the existing data between scores and performance in the classroom, I expect that pattern to 
continue in both directions, but I cannot know that. 
 Finally, the data are limited for individuals with master’s degrees and content areas. Once 
again, the Arkansas Department of Education could help improve our knowledge in this area by 
keeping better track of the degree that a teacher earns. Though master’s degrees do not seem to 
help teachers improve, I cannot say whether a master’s degree in math would help a math teacher 
or the effect of other specific degrees.  
Policy recommendations 
 Although there are limitations to the results discussed here, these findings are consistent 
with the existing research. Together, the findings presented in this dissertation and the literature 
make it clear that changes need to be made to current policy. In this section, I offer some policy 
solutions that I believe will help improve the quality of the teacher workforce.  
Expand Pathways to the Classroom 
 In the beginning of this dissertation, I note there are two distinctive camps when it comes 
to improving teacher quality. Shuls and Ritter (2013) sum up the camps like this: 
 The first camp supports traditional teacher preparation in approved degree programs 
 within colleges of education. In their course of study, teaching candidates learn 
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 educational theory, receive pedagogical training, and have practical classroom 
 experience…[T]he other camp advocates for a more direct path to the classroom, with a 
 focus on content knowledge. According to this strategy, teachers would typically have a 
 degree in the subject they teach, but they have much less classroom experience. This 
 group prefers alternative programs, such as Teach for America, which seeks highly 
 talented individuals with strong content knowledge, provides a shortened training period, 
 usually six weeks, and then places teachers in classrooms. (p. 29) 
Generally speaking, the first camp wants to restrict access to the profession by making sure 
teachers have the proper training before they enter the classroom.   
 In my estimation, the goal of any teacher preparation program or certification route 
should be twofold; to prepare teachers for effective service in the classroom; but in order to do 
that the program must also attract quality applicants. Shuls and Ritter (2013) note, “If we neglect 
to recognize both aspects of teacher preparation, to prepare and attract, then we do a disservice to 
the profession and to students” (p. 32). The fact of the matter is that the traditional method of 
preparing teachers for the classroom fails this test in two regards, quantity and quality. 
  There are many teachers entering the teaching field through the traditional licensure 
route. However, these programs are not producing enough teachers in specific subjects or enough 
teachers willing to work in specific locations (Ingersoll 2011). Rural areas and urban centers 
routinely have difficulty staffing their classrooms with qualified teachers and there are often 
shortages in math, science, and special education. I will discuss this problem a bit further in the 
section on reforming teacher pay, but here it is simply important to note that the traditional 
licensure route cannot meet the demands of the market in terms of quantity. 
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 The second way the traditional pathway is failing to “prepare and attract” is in terms of 
the quality of individuals entering the profession. Let me be clear, there are many great and 
wonderful teachers entering via the traditional path. Nevertheless, it cannot be denied that, on 
average, individuals entering the profession through traditional pathways tend to perform lower 
on standardized exams than other college majors. Podgursky, Monroe, and Watson (2004), note 
“High-ability college graduates are less likely to teach in public schools and, if they do, are more 
likely to leave after a few years” (p. 515-516). In their data of Missouri college students, they 
note that only 10.9% of male and 8.8% of female elementary teachers scored a 27 or above on 
their ACT, compared to 28.9% and 22.9% of non-teachers. The average ACT score for teachers 
is a full point lower than it is for non-teachers for both genders. In addition to the evidence from 
ACT scores, it is becoming abundantly clear that alternatively certified teachers score higher on 
licensure exams. This is true in New York, Florida, and here in Arkansas.  
 All of this indicates that the traditional pathway to the classroom is not doing an adequate 
job of attracting high performing teachers to the field. One of the potential obstacles to recruiting 
teachers through the traditional path is the lack of options they would have with an education 
degree. When an individual gets a degree as an elementary school teacher they have few options 
in the marketplace with that degree. The preparation to become a teacher does little to prepare 
graduates for other careers. This is particularly troubling when fewer people work one job for 
their entire life. Hess (2009) writes, “Recruiting new college graduates for teaching positions 
made sense 40 years ago, when the typical graduate could expect to hold just five jobs in an 
entire career. Today, graduates may have held four jobs by age 30” (p. 36). For all of these 
reasons, it is important to consider other opportunities to attract and train teachers for the 
classroom from outside the traditional route. 
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 Lawmakers have expanded routes to the classroom, most likely out of necessity for 
teachers in shortage areas. Now there are a number of routes that an individual can take to enter 
the profession that do not require a bachelor’s degree in education. However, these programs do 
not go far enough. Alternative certification routes, as we have conceived of them in Arkansas, 
are mostly designed for career switchers. That is to say, individuals who wish to become a 
teacher still face significant barriers to entry. The average person, who may wish to teach part 
time, fill in a course, or teach for a few years most likely will not choose to pursue a path in 
teaching because of the obstacles they face. Teach for America, and programs like it, are the 
exception. These programs attract highly capable individuals and get them to commit to the 
classroom for two years, with remarkable success. The difference between these programs and 
our non-traditional licensure program is that TFA creates a pathway for individuals looking for a 
career, a mission field, or even a trial basis. What we need are pathways designed to attract 
highly capable people, for whatever reason, not just career switchers. 
 One way to open the teaching field up to more prospective teachers is to decentralize the 
certification process from the state to the individual school district. In this type of system, school 
districts would be free to hire whomever they felt was most qualified for the position. If they 
wanted to hire a full-time, traditionally certified teacher to teach their high school math courses, 
they could. But if they wanted to hire a local engineer to teach calculus, and a banker to teach 
personal finance, and a bright young graduate to teach algebra, they could do that also. A new 
hire for a school district would receive a provisional teaching certificate. After that teacher had 
demonstrated their competence in the classroom, the district could sponsor their certification.  
 Some might argue that removing state requirements for certification would damage the 
teaching profession. That seems unlikely to me. School administrators want to hire qualified 
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teaching applicants. When their teachers are highly competent, it makes the administrators look 
good. Administrators would still be free to hire traditionally trained teachers, but they would also 
have greater ability to choose applicants who do not have a degree in education. From the simple 
law of large numbers, having a larger applicant pool to choose from means school leaders would 
have the ability to hire better teachers, assuming they could identify quality. Moreover, this type 
of system incentivizes teacher preparation programs to ensure that they are truly equipping their 
teachers for the classroom; otherwise, their teachers will not be able to find jobs. 
 We simply cannot plan, train, and organize a high quality teacher workforce as some 
would like to do. Teacher training may be somewhat beneficial, but when tough rules and 
regulations are put in place it simply has the effect of limiting the labor pool and barring 
potentially great teachers from entering the profession. A system such as I have described, where 
school leaders can choose the candidate they believe is the best, will increase the labor pool and 
improve teacher quality. 
Use Teacher Testing Wisely 
 It is quite clear that there is a relationship between a teacher’s performance on licensure 
exams, or even other standardized tests, and their performance in the classroom. It is also clear 
that the tests used for licensure screens are imperfect measures of quality. That means they let in 
teachers who end up being ineffective teachers and they keep out potentially effective ones. I see 
no reason to keep using licensure exams, at least not in the capacity that we are currently using 
them.  
 Licensure exams do provide useful information for administrators to consider in their 
hiring process. Unfortunately, most administrators do not look at scores on licensure exams 
when they are making their important staffing decisions (Shuls, Burks, and Ritter 2012). In an 
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examination of the application documents at 50 randomly selected Arkansas school districts, 
Shuls, Burks, and Ritter (2012) discovered that only 13% of the districts requested a prospective 
teacher’s scores on the Praxis exams. Applicants were rarely asked for other traditional measures 
of academic capability, like college honors (22%) or college GPA and transcripts (52%). Rather, 
most school districts use certification (98%), teaching experience (98%), or references (96%) to 
assess the capability of a candidate.  
 If licensure exams are to be required, they should not be used to determine certification; 
rather, they should be used to inform decision making. This will be particularly important if we 
decentralize the certification process. Administrators should use these scores, as well as a whole 
host of other information to make the most informed decision about who they hire.  
Link Teacher Pay More Closely to Quality 
 Experience and advanced degrees are the primary drivers of teachers’ salaries across the 
country, including here in Arkansas. This is problematic for a number of reasons. For starters, 
pay should be based, at least in part, on some measure of quality. As we have seen here and in 
previous literature, there is little evidence that experience matters past the first five years. 
Moreover, there is no clear evidence to suggest that earning a master’s degree improves teacher 
effectiveness.  
 Not only does the single salary schedule not fully reward quality, there is suggestive 
evidence that the structure of the teacher pay system contributes to teacher shortages in hard to 
staff fields like math and science (Shuls 2012). The argument is that individuals with expertise in 
math and science can command higher salaries outside of teaching. Therefore, they may be less 
likely to select into teaching and more likely to leave for a higher paying job.  Since experience 
and master’s degrees are not clear measures of quality and there is reason to believe the single 
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salary schedule contributes to teacher shortages in math and science, it follows that school 
districts should consider restructuring teacher pay.  
 Let me be clear, though I believe teacher pay should be reformed, I do not believe these 
changes should be mandated at the state level. Each school district is uniquely positioned in the 
state so that one policy to rule them all would not have the effect of improving teacher quality in 
each district. Nevertheless, there are numerous changes to teacher pay that an individual school 
district could undertake that would help them attract and retain the teachers they need.  
 One modest change that school administrators may consider is simply reshaping the 
existing salary schedule. In a study linking the structure of salary schedules to school level 
student performance, Grissom and Strunk (2012) note that school districts that frontload their 
salary structure tend to perform better. A typical salary schedule might start at $35,000 and then 
give percentage raises for each year. This has the effect of giving larger raises, in terms of real 
dollars, to more veteran teachers. By simply changing the slope of the salary schedule to provide 
larger raises in the first few years, school districts may have greater ability to attract bright young 
individuals. Furthermore, they may be able to retain those teachers within the first five years, a 
time when many teachers leave the field. In this type of system an individual may make the same 
amount over the course of their lifetime, but they would make more in the early years when 
money is typically more of a factor in job retention. This type of change would also do a better 
job of aligning teacher pay to teacher quality, since teachers improve more in the first few years 
than in later years. 
 While changing the structure of the salary schedule may help improve overall teacher 
quality, I do not believe it addresses the problem of shortages in specific teaching fields. To 
address this problem, school leaders may want to consider one of the strategies outlined by Shuls 
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(2012). Districts could place high need teachers on a higher step on an existing salary schedule, 
they could create separate salary schedules, or they could pay each individual based on their 
specific needs/school resources at the time. There is no reason that a school district must have 
one salary schedule or that all teachers must be paid on the same scale. In most fields, 
individuals with different skill sets are paid varying rates based on their skills and market 
options. Even in higher education, professors of some subjects make considerably more than 
professors of other subjects (College and University Professional Association for Human 
Resources 2012). Since math and science teachers may have more options, it may make sense to 
place these individuals on a higher paying salary schedule.  
 Again, paying teachers of shortage areas more should not be mandated from the state. In 
a conversation with one rural superintendent, he told me that his district had no problem finding 
math and science teachers, but they could not find foreign language teachers. Thus, the decision 
for what types of teachers should be paid more should be left to each district, since they know 
best what types of teachers they have difficulty attracting or retaining. 
   The plans outlined so far do a better job of linking teacher pay to teacher quality and 
market competition. However, they do not fully address the issue of linking a teacher’s 
performance in the classroom to their salary. The best way to do this would be to develop a 
system for performance pay. Ritter and Jensen (2010) outline some important aspects that 
districts should consider when developing a merit pay system. They suggest that teacher merit 
pay plans should properly incentivize teachers in productive ways. That means the plan should 
have a reward that actually motivates teachers to improve; a small reward is unlikely to have 
much impact. The plan should also encourage teachers to collaborate and work together. Ritter 
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and Jensen (2012) suggest not having a fixed pot of money, where one teacher’s success is 
another teacher’s failure.  
 Though performance pay seems like an effective strategy for improving teacher quality, 
the results from actual implementation have not been as promising. As Buck and Greene (2011) 
note, the “research on this topic within the United States is sparse and results are mixed” (p. 28). 
They suggest this is because teachers and their unions often block, dilute, or co-opt good 
performance pay plans. This is an important factor for school districts to consider. Merit pay 
plans are often difficult to implement. They require additional resources and buy-in from faculty. 
In some school districts the opposition may simply be too much to overcome and they may wish 
to opt for one of my prior suggestions. 
 Whether a school district changes the shape of their salary schedule, implements multiple 
schedules, uses performance pay, or another method to attract and retain high-performing 
teachers, true merit pay and improvement in teacher quality will come from removing low-
performing teachers. Jay Greene calls this “true merit pay” (2012). He says, “True merit pay—
the kind of compensation for job performance found in most industries—provides effective 
employees with continued employment and regular raises while ineffective workers lose their 
jobs.”  
 Unfortunately, many school leaders fail to even recognize teacher quality. In a 2009 
study of teacher evaluations in 12 large school districts, Weisberg et al. (2012) found that there 
was little variation in the ratings of teachers. Almost all teachers received high marks on their 
evaluation, with very few receiving the lowest rating. They concluded that administrators treat 
teachers like widgets, where one could easily replace the other. Similarly, Jacob, Vidyarthi, & 
Carroll (2012) found that high-performing teachers were encouraged to keep teaching and 
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retained by their school district at similar rates as low-performing teachers. If any changes are to 
be made to improving teacher compensation, we must start by recognizing that teachers vary in 
quality and their skill sets vary in market value.  
Conclusion 
 Teacher quality is an important issue. In this dissertation, I have explored the relationship 
between observable teacher characteristics and teaching effectiveness, as measured by value-
added student achievement. This study was conducted using data from Arkansas, a state that is 
much different from other states and cities where this type of analysis has been conducted. There 
is reason to believe the results from other states may be markedly different from Arkansas 
because of the quality of individuals attracted to the teaching profession. Yet, the results 
presented here are in harmony with the existing body of research.  
 Taken together, the results here and in the broader research indicate that current policies 
regarding teacher certification and teacher pay are not the most effective way to attract and retain 
teachers in classrooms. I have outlined here three ways policymakers and school leaders can 
improve the teacher workforce by creating a system that attracts high-performing individuals and 
allows schools to retain those individuals by being more flexibly in their pay structures. On this 
matter Hess (2009) states, the goal should be “to recruit the most promising talent and then foster 
a more flexible, rewarding, and performance-focused profession” (p. 39). I agree.  
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